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PREFACE

This book is intended primarily for a conventional one-semester or one-
quarter course in international trade for undergraduate economics ma-
jors. It is most suitable for a course with a one-semester intermediate-
microeconomics prerequisite, but we have not assumed that students will
have had such a course. The book is not well suited to a course which covers
both international trade and finance in one semester or guarter, and not
well suited to a course for non-majors. The book also serves as a background
text in graduate courses, giving students the basic theory before they plunge
into journal articles.

" Our interest in producing such a book was born from the frustration
derived from the fact that virtually all alternative texts are simplified
vergions of what most instructors would prefer for a semester course in
trade for economics majors. Competing books are tightly clustered in the
center of a linear Hotelling-Lancaster characteristic space, trying to be
suitable for combined trade-and-finance courses for non-majors at one end
of the spectrum, to trade-only courses for majors at the other end. We are
entering at the upper end of the characteristic line, hoping to carve out that
market niche.

Having defined the market, we should quickly indicate the analytical
level of the book lest we scare off the faint of heart. The analytical exposition
is largely in terms of geometry, with the necessary tools being developed
up front in Chapters 2—4. Relatively simple algebra is used, and when
more advanced methods are applied, we are careful to place the material in
sections that can be skipped without loss of continuity. The use of calculus
is quite minimal, even in the more advanced sections.

Indeed, the book uses few analytical methods more advanced than com-
peting texts. What distinguishes the book is partly its analytical approach,
but more importantly the breadth and depth of its coverage. We have tried
to maintain a uniform level of analysis throughout the book, and the same
basic “tool kit” developed in Chapters 2—4 is used over and over to avoid the

xxi



Xxii Preface

costs of developing and learning new analytical constructions for each new
topic. Our perception of standard texts is that they tend to treat one topic
on a fairly formal level, such as the Heckscher-Ohlin model, and then
resort, to anecdotes about other topics, such as the industrial-organization
approach to trade. Our analysis of the Heckscher-Ohlin model is not more
advanced than that found in the more advanced of the competing texts, but
pur analysis of other equally important topics maintains approximately the
same level and depth of presentation.

This new book is a much revised version of an old Markusen and
Melvin text. The book has been greatly strengthened by the addition of two
new authors, Bill Kaempfer and Keith Maskus. Maskus is widely known
and respected for his papers on empirical trade and policy issues. He brings
strengths that are complementary to those of the original theory-oriented
authors, and has improved the book both in its coverage of empirical evidence
and in its exposition of the subtleties of modern trade policy. Kaempfer has
written extensively on the political economy of trade policy, ranging from
analyses of sanctions to the choice of policy instruments, and determinants
of the pattern of protection. It is essential that trade theory texts move on
from simply analyzing the effects on tariffs and quotas to analyzing why
they arise in equilibrium. Kaempfer's efforts also have strengthened the
boolk.

Key features of the book are as follows:

L Part 1 of the book (Chapters 1-5) introduces the microeconomic founda-
tions of the theory, and develops almost all of the tools which are used
subsequently. By popular demand, offer curves are avoided in favor of
excess demand curves. Offer curves are covered in an appendix. Chap-
ter 5 analyzes the gains from trade, laying a foundation which is used
repeatedly throughout the book.

2. Part 2 (Chapters 6-14) develops the positive theory of trade and consid-
ers empirical tests of those theories. Our world view is that many things
cause trade, and each deserves an analysis in isolation from the others,
Accordingly, Part 2 follows a methodology in which two economies are
identical in every respect except one. These “bases for trade” include
differences in technology, differences in relative factor endowments, gov-
ernment policies including taxes and subsidies, imperfect competition,
scale economies, and demand factors, such as non-identical and non-
homogeneous preferences and preferences for diversity.

3. Part 3 (Chapters 15-20) turns to trade policy, considering the various
consequences of tariffs, quotas, and voluntary export restraints. In line
with current research interests, a major chapter is devoted to strategic
trade policy. Two other “non-traditional” chapters include one on the
political economy of trade policy and one on administered protection. The
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former analyzes ways to endogenize protection, while the latter discusses
institutions, rules, contingent protection, and major features of trade law
and surrounding controversies.

4. Part 4 (Chapters 21-23) reverts to positive theory, analyzing factor trade,
multinational firms, and growth. These chapters incerporate a great deal
of research undertaken since the old Markusen and Melvin book was
drafted almost a decade ago.

Thanks are due to many individuals. Qur editor, Scott Stratford at
McGraw-Hill, put a great deal of effort into the project, and in particular
organized the most thorough and constructive set of reviews we have ever
seen. We thus wish to express great appreciation to those reviewers for their
significant contributions to the book. Ex post facto, we learned that they
were James Cassing, University of Pittsburgh; Eric Fisher, The Ohio State
Univergity; Craig Schulman, University of Arkansas; and Nicolas Schmitt,
Simon Fraser University. Carsten Kowalczyk read several chapters and gave
us a number of valuable suggestions. If readers find something particularly
~ objectionable about the book, there is a good chance that one of these five
pointed it out, and for one reason or another we did not make the change.
Veta Hartman, Jim Markusen’s administrative assistant, ably performed
many departmental functions so that he had time to work on the manuscript.
Laura Langhoff composed all of the figures in electronic medium, rendering
the ruler and flex-curve additional obsolete parts of trade theory.

James R. Markusen
James B. Melvin
William H. Kaempfer
Keith E. Maskus
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CHAPTER

1

INTRODUCTION

11 THE GLOBAL ECONOMY

In recent years international economic issues have taken center stage in
the news. For example, on January 1, 1994, the United States, Canada, and
Mexico entered into a joint compact, called the North American Free Trade
Area (NAFTA), that would gradually reduce trade barriers among them. As
readers may recall, negotiation of NAFTA was heavily controversial in all
three nations, and its passage was anything but certain. Some people in the
United States were worried about the impact of freer trade with Mexico on
the living standards of lower-skilled Americans, while others had concerns
about the potential effects of NAFTA on environmental standards in the
region. On the other hand, U.8. advocates of the agreement proclaimed its
potential to raise incomes overall through greater trade and investment
flows. Canadians had the same concerns and hopes ahout the potential
effects of NAFTA, with further worries about safeguarding the security
of their supplies of oil and natural gas. For their part, many Mexicans
were wary of closer competition with the United States’ high preductivity
standards and advanced technologies, expressing particular concern about
the fate of traditional Mexican agriculture and peasant cultures.

The countries of the world are also moving toward closer trade integra-
tion through acceptance of the Uruguay Round Agreement in the General
Agreement on Tariffs and Trade (GATT). The GATT agreement would set out
broad rules governing national policies that influence international compe-
tition, including tariffs, quotas, foreign investment regulations, agricultural
subsidies, and patents and copyrights, among other practices. Because
different countries have conflicting interests in these areas, negotiation of
the Uruguay Round accords was also quite contentions. Nonetheless, most
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4 I Technical Concepts and the Gains from Trade

economists argue that its passage will represent a valuable step forward
for global trading relations, bearing the potential for expanding trade and
world incomes by hundreds of billiens of dollars per year.

As nations have become more interdependent in recent decades through
growth in international trade and investment, episodes of trade conflict have
become more evident and interesting to the public. An obvious example is the
continuous effort by the United States and Japan to manage their bilateral
trade relationship, which involves a significant American trade deficit with
Japan. Many American critics claim that the Japanese market is effectively
closed to foreign firms, while a standard Japanese response is that foreign
firms do not try hard enough to penetrate the market. Japan is hardly
unique in this regard, of course. There are loud complaints from numerous
countries about protectionism and arbitrary government interference with
trade in the United States, Canada, South Korea, India, China, and the
European Community, among other nations and areas.! Unquestionably,
there are significant pressures in the world economy for nations to interfere
with the free exchange of goods in order to limit the negative effects trade
may have on some groups and industries.

A major component of this growing international interdependence is
the phenomenal growth of multinational enterprises (MNEs), firms that
have production and marketing facilities in numerous countries. Many
global corporations have become absolutely huge in terms of world sales,
assets, and employment, and their international operations have significant
effects on both host and home nations. Accordingly, these firms are highly
controversial in a number of dimensions, with some people blaming them
for shifting jobs out of high-wage countries to low-wage countries and
others claiming that they change locations in response to differences in
environmental or business regulations. On the other hand, most economists
tend to view MNEs as conduits for efficient global allocation of capital.

This brief review suggests that international economic problems will
continue to gain prominence in debates over public palicy. While hundreds
of interesting questions on this subject could be posed, obviously impertant
ones include the following: Should countries continue to work toward global
free trade, or are particular nations better off with regional free trade
arrangements? When might it be sensible to place quantitative restrictions
on imports of particular goods? What are the connections between the need
far business regulations and the operation of trade policies? Should nations
interfere with the free flow of capital and labor? These kinds of questions,
which are both positive and normative in nature, concern us in this book.

12 PERSPECTIVE ON THE THEORY
OF INTERNATIONAL TRADE

In this text we study both international trade, which is the exchange across
national borders of goods, services, and factors, and the impacts of this trade
on domestic and global economies.




I: Introduction 5

The economic unit under study in this text is the nation. We will study
decision-making in a national context and examine whether nations can
work to maximize some measure of collective well-being. In doing 50, we will
consider decisions at both the individual and the governmental levels.

Within each nation is an aggregate of individuals acting in the eco-
nomic arena. International trade results from the interactions among those
individuals and with persons in other nations. Thus, understanding the
theory of the firm and the theory of consumer behavior is important in
studying this level of international economies.

Different nations arise largely because of historical, political, and
geographical factors. In practical terms, however, nations are identified with
their governments, which take actions that affect the domestic and global
economies. This level of decision-making is one feature that distinguishes
the study of international trade from the study of traditional economics.
Our usual presumption is that governments act in order to maximize the
overall income and welfare of the economy. As we will see, however, this
presumption is often untrue.

International economics can be divided conveniently into two parts:
real analysis or trade theory, and monetary analysis or internaticnal finance.
Real analysis studies the reasons that trade takes place, the implications
for commodity and factor prices of changes in real variables (such as the
atock of capital and the supply of labor), the benefits that accrue from
international trade, and the effects of trade restrictions on the welfare of the
economy. Because its focus is equilibrium determination of real trade flows
and welfare, trade theory generally analyzes barter exchange expressed
in terms of a numeraire good. It ignores macroeconomic disequilibrium
problems by assuming the existence of full employment and aggregate trade
balance. Monetary analysis, on the other hand, is coneerned with such issues
as the determination of exchange rates and the international transmission
of unemployment and inflation. Often the two branches of international
economicy use different methodologies, with trade theory using market-
clearing microeconomic equilibrium processes and international finance
using macroeconomic concepts such as a single aggregate output and price
level, in which there can be short-run fluctuations. However, this distinction
can easily be overdrawn. In recent years economists have made great strides
in integrating the two approaches by modelling aspects of international
finance, such as the existence of an aggregate trade deficit, as the result
of microeconomic equilibrium processes in which agents trade goods hoth
across borders and over time. We incorporate this approach into the final
chapter of the text.

The subject matter of this book concerns the trade in commodities
and factors that takes place among nations. One guestion naturally arises:
why is it necessary to distinguish trade between nations from trade be-
tween regions, and even from trade between individual consumers? The
basic motivations for all such exchanges are similar, including differences
in tastes and factor endowments. However, there are some unique features of
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international trade. First, though it is reasonable to assume that labor
is completely mobile within a country, labor mobility among countries is
severely restricted because of government regulation and differences in
such things as language, religion, and social customs. Indeed, it is usually
assumed in trade theory that labor is completely immobile among countries.
Much of the theory of international trade also assumes capital to be immobile
among countries, though we thoroughly analyze the implications of capital
mobility in later chapters. Differences in the degree of factor mobility are
important because they help govern the incentives for and the implications
of trade in commodities.

A second distinguishing feature of international trade is the govern-
mental regulatory power that does not exist in individual or interregional
trade. Countries impose tariffs and nontariff barriers against imports. They
limit the free flow of factors of production among countries and even adjust
domestic policies so as to change the pattern of international trade. Such
activities are virtually uriknown among regions within the same country
and in many countries are actually against the law. For example; the U.S.
Constitution reserves to Congress the right to regulate interstate commerce,
implying that individual states cannot erect barriers against imports from
other states.

This dichotomy between interregional and international trade policies
is quite interesting. In part, it reflects a popular, though flawed, view that
trade among agents within a country is beneficial while international trade
may be costly. People in wealthier nations often argue that trade with
poorer nations is harmful because it invites competition from low-wage
foreign labor, while people in poorer countries make the opposite case that
trade with countries with high-level technologies is unfair. These two views
are fundamentally mercontilist in nature, in that they see international
trade as taking place within a fixed-sum game. The gains to one country
are accompanied by losses to another country. This view is wrong because
international exchange, like trade among domestic agents, tends to expand
aggregate incomes in all countries. Indeed, a substantial point of inquiry in
our boock will be to investigate the nature of the gains from trade, or the
benefits from international commerce.

To gain a basic understanding of thig question, however, note that
countries would be worse off if they were precluded from trading. For
example, if Canada were not able to export commodities such as wheat and
other graina and natural resources, Canadians could not enjoy their present
high standard of living. Japan imports raw materials and exports final
products; without such trade the real incomes of workers in Japan would
be significantly lower. Even large and diverse economies such as that of the
United States depend on foreign trade to supply a significant proportion of
essential commodities such ag petrolenm and automobiles. Attaining self-
sufficiency at the national level is no more feasible than it would be for a
single family to produce all the goods it must consume,
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1.3 THE IMPORTANCE OF
INTERNATIONAL TRADE

To justify a careful examination of international trade it is important to
demonstrate that such trade is an important part of the overall economic
activity of nations. There are numerous dimensions to this issue, including
the growth, levels, and structure of trade in relation to domestic production.

Trade, Growth, and Economic
Interrelatedness

Globally, international trade has grown considerably in recent decades. For
example, over the period between 1963 and 1979, the rate of expansion of
real merchandise exports (that is, the value of exports deflated by changes
in export prices) in the world averaged 11.8 percent per year, a remarkably
high growth rate by historical standards.? Indeed, this figure likely underes-
timates the true growth in the real volume of exports because available price
data do not adequately account for the marked improvements in product
quality in recent years. At the same time, global growth in real output,
measured hy gross domestic product (GDP) in each country, averaged 6.1
percent per year, also high by historical standards. Thus, during that period,
the world experienced a rapidly rising effective integration among countries
as they became more closely interrelated through international trade in
goods. This trend continued after 1979, though economic activity grew at
markedly slower rates. Over the period between 1979 and 1991, real export
growth averaged 4.4 percent per vear, while real output expansion averaged
2.9 percent per year.

This increasing interrelatedness among countries may be observed
for specific nations as well. Table 1.1 lists a selected set of countries at
different levels of economic development. The first two columns of figures
show per-capita gross national product (GNP) in 1990, measured in U.S.
dollars, and the average annual growth rate in this variable between 1965
and 1990.3 Clearly there is wide variation in international living standards,
as measured by per-capita GNP. While there are problems in constructing
such measures, it appears that there may be as much as a one hundred-
fold difference in per-capita incomes between the poorest and wealthiest
countries of the world. :

Looking at per-capita incomes in a particular year provides only a
snapshot of the relative positions among nations. Over time, some countries
tend to grow faster than others, as noted in the second column of figures.
Overall, it seems that poorer countries tend to grow somewhat faster than
richer countries, though this relationship is weakly reflected in these data.
Indeed, in some nations, such as Uganda, measured standards of living
have actually deteriorated in the last 25 years. One clear suggestion from
the data is that between 1965 and 1990 the nations of East Asia (China,
Indonesia, the Republic of Korea, Singapore, and Japan as shown in Table
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TABLE 11 ‘
Measures of national incomes and trade for selected countries
GNP per Capita Exports/'GDP
Average
Annual
Growth Exports Imports
Country 1980 () 196590 (%) 1891(8b) 1991 ($b) 1870(%)  1991(%)
Uganda 236 -24 0.2 0.6 16.7 79
India 360 19 17.7 20.4 38 18
China 370 5.8 721 £3.8 1.8 19.5
Indonesia 570 4.5 29.0 259 12.4 24.9
Turkey 1630 26 13.6 210 5.3 14.2
Mexico 2450 238 271 38.2 34 8.6
Brazil 2680 3.3 316 230 76 76
Rep. of Korea 5400 7.1 TL.7 81.3 8.0 253
Singapore 11180 6.5 58.9 66.0 84.2 147.3
EC-12° 17334 2.5 1366.0 14471 16.5 22.4
Spain 11020 2.4 60.1 93.1 6.3 114
UK. 16100 2.0 185.1 210.0 182 211
Germany® 22320 2.4 401.8 3879 18.5 224
Caneda 20470 2.7 124.8 117.6 22.6 24.4
uUs. 21790 L7 397.7 506.2 4.3 7.1
Japan 25430 4.1 3144 234.1 9.5 9.4
Switzerland 32680 14 61.5 66.3 25.1 26.5
World 4010 15 3336.6 3508.2 10.1 15.4

Sources: Calculated by the authors using the World Bank, World Development Report, and the International
Monetary Fund, Direction of Trade Statistics Yeurbook.

2 EC-12 refers to the current twelve members of the Eurapean Community. Though not all of these countries
were members in 1966, the data for all twelve are ineluded here. For the EC, figures on GNP per capita in
1990 and average annual growth rates were weighted by national populations.

¢ Data for Germany exclude figures for former East Germany.

1.1) registered the strongest economic growth among regions of the world.
Thus, two important questions for study, to which we will turn in Chapters
13 and 23, are how international trade is related to economic growth and
whether trade should be considered a cause or a consequence of growth.

~ Suggestive evidence in answer to these questions exists. Consider the
data in the final two columns of Table 1.1, which show the ratios of merchan-
dise exports to GDP in 1970 and 1991. These ratios are often considered
to be measures of a nation’s “openness” to international trade, though it is
more appropriate to interpret them straightforwardly as indications of the
share of national production that is exported.* Thus, they provide rough
suggestions of the relative importance of international trade in aggregate
output. In Uganda, as in some other very poor nations, this export share
has fallen considerably over the last 25 years, because of a dramatic decline
in Uganda’s merchandise exports. On the other hand, with the exception
of Japan, the East Asian economies in our table registered marked increases
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in the contribution of their exports to GDP. Most striking is the experience
of China, whose exports rose explosively from 1.8 percent of GDP to 19.5
percent of GDP. That Japan’s share was relatively static does not mean
that export growth was unimportant. To the contrary, Japan's merchandise
exports rose sixteen-fold over the period, as did its GDP. No other developed
nation experienced such rapid increases in economic activity. Thus, at
this level it appears that rapid trade growth is positively related to rapid
economic growth. :

Trade and National Characteristics

Some particular features of the data are worth mentioning. Note that
Singapore’s exports were almost half again as large as its GDP in 1991. This
fact reflects Singapore’s status as a center for entrepot trade, involving the
provision of warehousing, transport facilities, and services in transshipping
goods from one market to another. For example, much of Malaysia’s exports
are processed through Singapore to their ultimate destinations elsewhere.
In principle, it is possible for any nation to have a level of exports greater
than GDP, though this is unusual in practice. Note algo that Canada has
long had a high proportion of its GDP devoted to exports, with a slight rise to
nearly one quarter by 1991. Canada is an excellent example of a nation that
economists regard as “open,” in the sense that international transactions
represent a highly significant proportion of overall activity. For example,
in Canada exports now tend to comprise a larger component of national
demand than investment.

The United States has slowly but steadily seen the importance of
exports in GDP rise over time. Over seven percent of U.S. GDP in 1991 was
produced for export, a figure that amounted to some $398 billion. While this
1s a substantial sum, the United States retains the lowest export-to-GDP
ratio among the major industrialized nations. The primary reason for this
is simply that the United States is such a large country that relatively little
of its output needs to be produced for the foreign sector. Most of its output
may be sold in the huge domestic market with its diversified tastes.

The European Community {EC) provides a good example of a set of
countries that are intimately interrelated through international transac-
tions. The EC is an example of a customs union, in which the member
countries erect no barriers to imports from the gther members while adopt-
ing a common set of restrictions on imports from outside the union. This
structure provides a strong measure of economic integration among the
participating nations. Accordingly, over 22 percent of the total GDP in these
economies is exported, much of it to other countries within the Community.
Over time, each of the twelve countries has become more open in the sense
considered here, in large part because of the integration of their economies
through trade. Spain, for example, joined the EC in 1986 and has seen its
trade with other EC members rise rapidly.
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An additional factor in the strength of trade among the EC nations
is simply their proximity to one another, which limits associated transport
costs. This element is an equally strong consideration in the trade behavior
of other Western European countries. Switzerland has long had a strong
export component in GDP, reflecting its close trading relationships with the
EC and other Western European countries. Similarly, the marked growth
in Turkey’s export position reflects its proximity to Europe. In contrast, the
relatively small ratio of exports to GDP in Japan reflects in some part the
geographical isolation of that country from the other industrialized markets.

Note finally that the world as a whole also experienced a marked rise
in the importance of exports relative to production, with the ratio rising
from 10.1 percent to 15.4 percent between 1970 and 1991. This reaffirms our
earlier observation that the globe has become more economically interrelated
in recent decades.

Of course, exports are only one part of this story. The middle two
columns of Table 1.1 List the values of both exports and imports of mer-
chandise in 1991 for our set of countries. Exports may not equal imports
in a particular year for any country, reflecting the existence of merchandise
trade deficits or surpluses.® Of more interest here is that imports tend to rise
along with exports over time as countries become more integrated. Thus, for
example, if we were to compute for a given country the ratio of imports to
GNP (a rough measure of the importance of foreign sources of consumption
goods and intermediate products), we would likely find that it has risen in
relationship to the rise in the exports-to-GDP ratio. In 1991 this ratio would
have been 8.9 percent for the United States, 22.5 percent for Germany, and
6.4 percent for Japan.

Despite the fact that in some countries, such as the United States
and Japan, trade is relatively less important than in others, international
transactions still have an extremely important influence on the overall level
of economic activity. This point was clearly emphasized by the mid-1970s
energy crisis in the United States. Although at the time, less than five
percent of the United States’ consumption of petroleum products originated
in the OPEC countries, those countries' restrictions on supply and the
resulting increases in energy prices brought about significant disruptions in
the American economy. The impact was even more dramatic in Japan, where
nearly all petroleum products must be imported. The oil price increases of
the 1970s hastened Japan’s shift into alternative energy sources, including
nuclear power.

The Sectoral Structure of Trade

Levels of trade can be significant in particular sectors of the ecanamy even if
the overall trade ratios are modest. For instance, the United States imports
all of its consumption of certain tropical products, such as cocoa. Looking
at two major domestic sectors, in 1990 the United States exported over 45
percent of its agricultural production and imported over 43 percent of its




1: Introduction 11

consumption of motor vehicles and automobile parts.® Clearly, changes in the
international economy that affect these sectors bear potentially significant
impacts on domestic prices, output, and employment. Further, such impacts
‘can spill over into other portions of the economy through their effects on
consumer demand and input purchases.

A fundamental concept in international trade theory is comparative
advantage. As will be made clearer in later chapters, the economic char-
acteristics of nations and commodities combine to explain the pattern of
international trade. To introduce the reader to this concept, we will describe
briefly the structure of trade in major commodities for particular countries.
In Table 1.2 we have.classified six major trade categories, which are really
aggregations of numerous detailed commodities, into sectors in which our
countries exhibit a strong excess of exports over imports, a strong excess of
imports over exports, ar a near balance between exports and imports. (The
“4+” and “—” signs after the entries in the final column indicate whether
there was a small trade surplus or deficit in the sector.) This classification
is based on actual trade flows in 1990, with sectoral trade balances adjusted
to account for the fact that each country had an aggregate trade imbalance

TABLE 12 .
Classification of major sectors by 1990 trade orientation for

selected countries*

Country Sirong Net Exports Strong Net Imports Near Balance
India CLOTH FUEL, CHEM, OFFTEL FOOD(+), AUTO(+)
China FQOD, FUEL, CLOTH CHEM, OFFTEL, AUTO
Indonesia FUEL, CLOTH CHEM, OFFTEL, AUTO  FOOD{(+)
Turkey CLOTH FUEL, CHEM, OFFTEL FOOD(+), AUTO(+)
Mexico FUEL OFFTEL FOOD(-), CHEM(~}
AUTO(+), CLOTH(~)
Brazil FOOD, AUTO FUEL, CHEM, OFFTEL CLOTH(+)
Korea OFFTEL, CLOTH FOOD, FUEL, CHEM AUTO(+)
Singapore OFFTEL, CLOTH CHEM FOOD{-), FUEL{+),
AUTO(+)
EC-12 AUTO FUEL, CLOTH FOOD(-), CHEM(+)
: OFFTEL(-)
.. Spain AUTO FUEL, OFFTEL, CLOTH FOOD(+), CHEM{(-)
Germany CHEM, AUTO FOOD, FUEL, CLOTH OFFTEL(-)
U.K CHEM FOOD, CLOTH FUEL{+), OFFTEL{(-)
AUTO(+)
Canada FOOD, FUEL OFFTEL, CLOTH CHEM(-), AUTO(+)
U.s. FOOD, CHEM FUEL, AUTO, CLOTH OFFTEL(+)
Japan OFFTEL, AUTO FOOD, FUEL, CLOTH CHEM(~)
Switzerland CHEM FOODL, FUEL OFFTEL(~)
AUTO, CLOTH

Sources: Calculated by the authors using General Agreement on Tariffs and Trade, International Trade,
1990-91, and United Nations, Yearbook of international Trade Statisties, Vol. 1, 1990,

“FOOD: fond and live animals; FUEL: fuels and fuel produets; CHEM: ch

OFFTEL: office

hines and tel

jications

icale and ch

ical products;

CLOTH: clothing.

ent; AUTOQ: motor vehicles and automotive parts;
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in that year. The calculations are designed to reveal a rough measure of
comparative advantage by sector in each country.”

Some brief comments about the sectors in this table are in order.
It is evident that export strength in food is related to the existence of
abundant supplies of agricultural land, as is found in China, Canada, and the
United States. Correspondingly, countries with limited land supplies, such
as Korea, Japan, and Switzerland, tend to import food. Similar statements
can be made about the determination of exporters and importers of fuel.
The United States is noteworthy in that although it is one of the largest
petroleum producers in the world, it remains a major importer because of
its huge demand for energy. In general, however, it is clear that relatively
greater supplies of natural resources are a major determinant of comparative
advantage.

Clothing represents a strong net-export good for nearly all the develop-
ing economies and a strong net-import good for all the developed economies.
Clothing is the best example of a good that is produced cheaply with rel-
atively abundant supplies of lower-gkilled labor. Thus, it appears that the
technological characteristics of production functions interact with factor
supplies to help determine comparative advantage.

The remaining three sectors—chemicals, automotive products, and
office machines and telecommunications equipment—all represent relatively
sophisticated manufacturing products. In addition to standard inputs in
production, these goods tend to require substantial scale, innovation, and
product differentiation for export success. The developed countries compete
among themselves in the latter dimensions, s¢ that there is no obvious
pattern of comparative advantage for these goods within that group. For
example, Germany, the United Kingdom, the United States, and Switzerland
are all major exporters of chemicals, while Canada and Japan tend to
import them, as do the developing countries. Germany, Japan, and Spain
are successful exporters of automotive products, while the United States
and Switzerland are major net importers. Comparative advantage in office
machines and telecommunications equipment is similarly mixed, with Korea
and Singapore having broken into the ranks of net experting countries.

In truth, if we were to break up these broad categories of manufactures
into small components, we would find that each of the developed countries
wounld be net exportera of some goods, such as fax machines, and net
importers of other similar goods, such as computer modems. Among the
industrialized countries, this trade in similar goods, which economists term
intra-industry trade, is prevalent. One of our challenges will be to explain
this phenomenon theoretically.

Other international transactions. International trade in merchandise
has provided one source of significant growth in economic interrelations
among nations. Here, we briefly note that other significant forms of interna-
tional transactions, including trade in services and foreign direct investment
(FDI), have also risen rapidly in recent years.



1: Introduction 13

In principle, trade in services should be treated no differently from
trade in goods. Some countries, depending on their factor supplies, tech-
nology, and tastes, have a comparative advantage in providing certain
services to international customers, just as some countries have a compar-
ative advantage in certain goods. Major traded services include financial
or management expertise, insurance underwriting, transport, tourism, con-
struction, and numerous other professional services. Nonetheless, some
important distinctions hetween trade in goods and services arise. For exam-
ple, sometimes foreign purchasers come to the domestic economy to consume
a service, such as a medical procedure or a vacation. These transactions are
properly regarded as exports for the providing country. On the other hand, to
provide banking services in a foreign market typically requires establishing
facilities there instead of exporting some tangible commodity. Because the
banking services are produced in the foreign market using primarily foreign
inputs we would not count them as exports for the country undertaking the
investment. .

While it is clearly difficult to get a comprehensive measure of trade in
services, it is possible to get rough measures from the balance-of-payments
statistics of particular countries. We present data an exports and imports
of services for a smaller set of countries in Table 1.3. Note that trade in
services 18 nearly as important guantitatively as trade in merchandise
as reported in Table 1.1. Indonesia and Mexico are fairly typical among
developing countries in being net importers of services. In part this reflects

TABLE 13
Trade in services, stocks of foreign direct investment, and workers’

remittances in selected countries, 1991*

Stocks -Net Workers'
of FDI ($b} Remittances
Service Service _— and Migrants’

. Country Exports ($h) Imports ($b) Host Source Transfers ($b)

Indonesia 84 12.6 NA NA NA
Turkey 9.3 6.8 NA NA 28
Mexico 16.4 20.9 NA NA 15
Rep. of Korea 5.5 17.1 59 36 -0.3
EC-12 8134 851.9 NA NA NA
‘Spain as.2 30.2 55.8 20.8 15
“Germany 1425 149.1 61.1 148.2 —-42
UK 194.2 183.2 287.6 2424 NA
Canada 25.1 56.2 127 80.1 0.9
Us. 289.0 227.2 487.0 655.3 -73
Japan 188.5 206.2 12.3 231.8 NA
Switzerland 46.6 30.2 44.2 765.4 ~21

Spurces: Calculated by the anthors using International Monetary Fund, Balence of Payments Stattstics
qur,_bpok, 1982,
*Services trade includes investment i Stacks of foreign direct investment are in current values,
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the need for these countries to import foreign management technigues
and commercial expertise. It also reflects the fact that developing nations
tend to pay substantial amounts of interest, dividends, and profits on the
foreign investments in their economies. They also pay significant royalties
for imported technological information. These payments are included in
service imports because, effectively, the developing countries import the
gervices of foreign capital and technology. In any event, trade in services,
capital, and technology are all important and growing forms of international
transactions in the modern world economy.

Foreign direct investment results when multinational enterpnses
choose to operate facilities in. different countries. We will present a rig-
orous analysis of this phenomenon in Chapter 22. At present, however,
note in Table 1.3 that the magnitude of such foreign investments is re-
markably high, at least in the developed economies. For example, MNEs
headquartered in the United States own approximately $655 billion in for-
eign producing facilities, while foreign MNEs awn $487 billion worth of
production operations in the United States. The United Kingdom is both
host to and source of over $200 billion in foreign investments. Spain has
seen rapidly expanding FDI in its economy, particularly from MNEs in other
EC members, since its actession to the Community. Switzerland and Ger-
many are also major participants in both inward and outward FDI. Japan is
unique among developed countries in being the source of massive amounts
of investment while relatively little FDI has found its way into that country.

This examination of FDI demonstrates that, despite the standard as-
sumption in trade theory that factors are immobile across countries, it is
possible for capital (as opposed to exchange in capital goods, which is consid-
ered merchandise trade} to move across borders. The final column of Table
1.3 shows that labor, too, can flow internationally. Like FDI, international
labor migration is a complicated topic that we must treat theoretically in a
later chapter. However, we observe in Table 1.3 that workers and migrants
often transfer a portion of their incomes earned in a host country back to
their home countries. For example, in 1991, Turkish citizens working abroad
repatriated some $2.8 billion back te Turkey, while Mexican warkers abroad
sent back $1.9 billion. This finding suggests that developing countries tend
to be net suppliers of labor internationally. Correspondingly, considerable
sums were transferred out of Germany, the United States, and Switzerland
by resident foreign workers. Spain tends to provide labor to the rest of the
EC, while Canada also receives remittances on net, mainly from the United
States.

14 PLAN OF THE BOOK

Our brief review of aspects of international trade outlines the course of
study we undertake in this text. In the first part we provide a rigorous anal-
ysis of the theoretical microeconomic concepts we need for developing trade
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theory. These concepts include factor endowments, production funections and
production frontiers, returns to scale on the supply side, and utility and
preference aggregation on the demand side (Chapters 2 and 3). From these
models we develop the notion of general equilibrium with and without trade,
which allows us to consider aspects of the gains from trade and how they
are distributed (Chapters 4 and 5). A unifying feature of the text is its use
of theorems about the gains from trade under various circumstances.

In Part 2 we go on to develop specific theories of why countries trade
with one another, The prevailing challenge is to explain the determinants of
national comparative advantage. After making some methodological points,
we consider first the major traditional theories, including relative differences
in labor produetivity, the interaction of factor endowments and production
functions, and short-run factor specificity (Chapters 6-9). However, we go
far beyond these standard theories by developing full general-equilibrium
thearies of several other potential determinants of trade. These include the
issue of how government taxes and subsidies influence trade patterns and
the gains from trade, the effects of imperfect competition, and increasing
returns to scale (Chapters 10-12). These treatments strongly distinguish
our text from others. We further discuss the theory of differences in demand
among nations and how these influence trade {Chapter 13). We then inte-
grate preferences, returns to scale, and product differentiation to explain in
a consistent fashion the phenomenon of intra-industry trade. We also con-
sider simple dynamic models of the evolution of comparative advantage. A
final chapter in Part 2 provides a thorough review of the empirical literature
on these various theories in order to place each in perspective (Chapter 14).

Part 3 is devoted to the analysis of government trade policies. We
first consider aspects of tariffs in general equilibrium, including welfare
effects, the optimal tariff, and effective rates of protection (Chapter 15).
Many of these concepts are applied to quantitative trade restrictions in
the next chapter on quotas (Chapter 16). We next turn to a comprehensive
examination of trade policy under imperfect competition and increasing
returns (Chapter 17). A series of medels is advanced to demonstrate the
implications of different features of market structure for the effects of trade
and industrial policies. Prominently featured in that treatment is a full
discussion of strategic trade policy. This comprehensive treatment of trade
policy in imperfect markets constitutes another significant distinguishing
feature of the text. The next chapter examines the theory of preferential
trade areas, such as customs unions (Chapter 18). The following chapter
provides a theoretical discussion of the politics of protectionism, considering
the interplay hetween voter preferences and biases toward the imposition
of tariffs and quotas (Chapter 19). We supplement all of this theoretical
treatment by discussing policy-related aspects of the world trading system
(Chapter 20). Impartant topics include world and national trade rules, the
mechanisms by which countries protect their industries from imports, and
the relationship between trade policies and environmental regulations.
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Part 4 concludes the text with theoretical treatments of trade in factors
and international trade in the context of economic grewth. The first chapter
considers models of trade in labor and capital in neoclassical medels with
differences in endowments, the existence of market distortions; and related
issues' (Chapter 21). The next chapter extends this work to an explicit
treatment of the theory of direct foreign investment and the creation of
multinational enterprises (Chapter 22). Finally, the last chapter analyzes
several sources of economic growth and their relations to international trade
(Chapter 23).

NOTES

1. Throughout this book we use the phrase “European Community” to refer to the nations
of Western Furope that are allied economically in what is variously called the Common
Market, the European Economic Community, and, most recently, the European Union.

2. These data exclude certain nations that had been closely associated with the former Soviet
Union, including that country itself. The source for these figiires is the Intarnational
Monetary Fund (1992).

3. Gross national product measures the value of all final goods and services produced by
citizens of a particular country, including income earned abroad through providing labor
and capital services. For our purposes it is best thought of as national income, which is why
we select it as our indicator of international income levels. Gross domestic product, on the
otlier hand, excludes receipts for income earned ahroad It is a better measure of the actual
gross production activity in an economy.

4. Thereis ne necessary relationship between a country’s restrictions on trade and its aggregate
level of exports or imports. Far more importent in explaining these latter variables are an
economy’s size, its factor supplies, and, over time, its saving rate, as we will see in later
chapters.

5. It is curigus that the world showed a trade deficit in total in 1991. One reason for this is that

“not all countries are included in the total (it excludes countries formerly in the Soviet bloc).

More fundamentally, this global deficit is a common phenomenon simply because countries
tend to undercount their exports relative to their imports. The latter flows are measured
maore accurately becanse tariff receipts are collected on them.

. The seurce for these figures is Council of Economic Advisors (1992).

7. There are numerous conceptual difficulties in such calcu.latmns For further mformatwn see
Ballance, Forstner, and Murray (1987),
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CHAPTER

2

SUPPLY
AND PRODUCTION
POSSIBILITIES

2.1 PRODUCTION FUNCTIONS

Many of the causes of international trade are found in countries’ differ-
ing abilities to produce certain goods. These varying abilities are in turn
related to underlying aspects of production such as technologies, factor
endowments, competitive conditions, government taxes and subsidies, and
returns to scale. An understanding of these considerations will ultimately
help explain why the United States exports aircraft and cereal grains and
imports clothing. These same considerations will help us understand the
consequences of trade, including overall welfare gains and the distribution
of those gains among the members of a society.

An understanding of trade requires an understanding of complex and
indirect relationships, such as how a country’s endowments of capital and
labor determine its optimal pattern of trade. Before we can grasp the whole
picture, we need to establish an understanding of the individual pieces of
the puzzle, and that will be the task of Chapters 2—4. In this chapter, we will
develop the tocls of production theery and producer equilibrium. Many of you
will be familiar with the basic ideas from intermediate microeconomics or
principles of economics. For those of you who are relatively unfamiliar with
these technical constructions, we urge you to work through them slowly and
carefully. We hope that your patience in this and-the next two chapters will
be rewarded. The ideas developed here will be used repeatedly throughout
the book, so your investment should pay off. The puzzle is assembled in
Chapter 5. '

17
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The basic building block of the supply side of our model will be the
production function,

X =F&,L) (2.1}

This equation is the algebraic representation of the fact that commodities
are produced with certain primary factors and certain technical knowledge
aor technology. Thus, Eq. (2.1) is simply a shorthand way of saying that, given
a certain technology as represented by the function F, an amount of capital
represented by K and an amount of labor services represented by L can be
combined to produce some quantity of output represented by X.

The production relation described by Eq. (2.1) contains three variables:
the levels of input of capital and labor and the level of output. Geometrically,
it could be represented by a three-dimensional surface; diagrammatically, it
can be illustrated as in Fig. 2.1. The production surface can be thought of as
a hill, with the origin representing the ground level. At the origin there is
neither labor input nor capital input, and therefore, there is no output. With
positive amounts of both capital and labor, there will be a positive level of
output of X, and as we add more of either capital or 1abor or both, the cutput
of X increases. .

Three-dimensional diagrams are awkward to draw and are not very
useful in illustrating economic phenomena. Economists have traditionally
found it more useful to convert three-dimensional diagrams, such as the
one shown in Fig. 2.1, to two dimensions by considering one of the three
Lo variables as fixed. Reexamining Eq. (2.1), we see that there are three
L possibilities available; we could fix X, L, or K First, suppose we fixed the
7 level of output at some amount X and considered the combinations of K

1
]
1
1
b

and L that are consistent with this level of output. Looking at Fig. 2.1,

: we can imagine taking a slice through the production hill at a height X above
3 X K
i
K
0 xt
X
Xy
L o L
FIGURE 2.1 FIGURE 2.2

The praduction surface. Isequante.
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the plane XL. Looking down on the plane KL from above, as in Fig. 2.2, the
edge of the slice could be represented by the line X . Note that this line X is
completely analogous to a contour line in a topographical map. It represents
the locus of points of equal height above some arbitrarily chosen reference
plane. In terms of our production model, it represents the locus of output
points distance X above the origin.

" Loci such as X of Fig. 2.2 are called isoquants, and show all possible
combinations of capital and labor that could be used to produce the level of
output X . There are, of course, many such loci, and indeed, one such locus
can be drawn for every possible level of output. In Fig. 2.2 the locus X,
represents a level of output Xy < X, while X’ represents a constant level of
output greater than X .

Now, suppose that rather than fixing the level of output in Eq. (2.1),
we fix the level of one of the inputs. In particular, suppose we assume that
the level of input of capital is fixed at the level K, and investigate the
relationship between varying amounts of the input L and the output X.
This would give the locus F(Ky, L) shown in the upper panel of Fig. 2.3,
which represents the Zotal product curve. There are several characteristics
of this curve that are of interest. Note first that we have drawn the curve
starting at the origin. This implies that no output is possible unless there is
a positive amount of labor used as an input; although not necessary for our
analysis, this assumption seems quite reasonable. It will also be noted that
the total product curve of Fig. 2.3 has been drawn to curve toward the labor
axis. Thus, although additional units of labor input are assumed to result
in additional units of output, the rate of increase of output is assumed to
diminish as more and mere labor is added. This is an iliustration of the law
of diminishing returns, which we define as follows:

Definition. Fix the inputs of all but one factor of production. Increase the
amount of that factor. Do this for each factor of production in turn. If the result
in every case is that output increases at a decreasing rate, the production
function exhibits diminishing returns.

X FE, L
K&, L)
1
. I
MP, L
Lx A 1L
|
! i
! I
|
I 1
|
b MP
; | L , FIGumE2a
Total and marginal product
o Ly Ll curves.
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The additional unit of output associated with adding one more unit
of an input (holding other inputs constant) is called the marginal product,
which we will denote by MP. In Fig. 2.3, the marginal product of labor in X
is the slope of the total product curve: the change in X divided by the change
in L. The lower panel of Fig. 2.3 accordingly plots the marginal product of
labor in X, MP.y against L. Another way of stating the law of diminishing
returns is to say that the marginal product of labor is falling, holding other
factors fixed. The fact that the MPLy is less at input level L, than at input
level Ly corresponds to the fact that the slope of the total product curve
F (K, L) is less at L, than at L.

The top panel of Fig. 2.3 shows only one total product curve, but it is
clear that there will be a different total product curve for every different
level of capital stock that is assumed. For eapital Ky > K o, the total product
curve will lie everywhere above the one shown in Fig. 2.3, while for smaller
capital stocks the total product curve will lie everywhere below the cne
shown. It is also clear that rather than fixing the amount of capital, we
could have fixed the labor supply and drawn the relationship between X
and K. This would have given a figure completely analogous to Fig. 2.3, and
again, of course, a whole family of curves could be drawn, depending on the
quantity of labor assumed. Note that just as the isoquants of Fig. 2.2 can be
thought of as the loci formed by taking a slice through the production hill
parallel to the KL plane, so the total product curve of Fig. 2.3 can be thought
of as the locus of the production hill found by taking a slice parallel to the
XL plane. : :

Although Eg. (2.1) is a convenient algebraic surnmary of production
conditions, it is a very general expression. To make it useful for economic
analysis, we must impose several restrictions on it. Such restrictions have
been implicitly assumed in drawing Figs. 2.2 and 2.5, and before proceeding,
we must state these explicitly. Specifically, it is assumed that all isoquants
are smooth and that, for any level of output, the set of all combinations
of capital and labor that would yield at least that much output is convex.!
It should also be noted that the law of diminishing returns, referred to in
the last section, is assumed. Although this last assumption will be made
throughout most of our analysis, production functions in which this condition
is not satisfied are easily constructed.

2.2 RETURNS TO SCALE

Another particularly important characteristic of production functions such
as that represented by Eq. (2.1) relates to the response of output to equipro-
portional changes in both of the inputs. A very common assumpiion in
economics is that of constant returns to scale, the assumption that propor-
tional changes in all inputs lead to the same proportional change in output.
This assumption is referred to somewhat more formally as komogenaity of
the first degree. It is such an important concept in economics and in the
discussion of this book that & formal definition seems worthwhile.
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Definition. Let A > 0. The function X = F(X, L) is aaid to be homogeneous of
degree k if \*X = F(AK, AL). Ifk = 1, the function is said to be homogeneous
of degree 1, and production is characterized by constant returns to scale.

This definition is easy to interpret. Suppose, for example, we double
both K and L(A = 2). If the function is hemogeneous and if £ is equal to 1,
then the output will also double. With & greater than 1, called increasing
returns to scale, a doubling of both factors will result in more than the
doubling of the output. Similarly, for & < 1, called decreasing returns to
scale, a doubling of beth inputs will result in output less than double.

The returns-to-scale assumption can be illustrated by the isoguant
diagram of Fig. 2.4. Consider first the isoquant Xy where it has been
assumed that the level of output is equal to 10. All the points on the curve
X represent the infinite number of combinations of capital and labor that,
when combined with the assumed technology, would give this level of output.
One such point, A, shows that 10 units of output can be produced using
€ units of labor and 7 units of capital. Suppose we now double the inputs
of both factors and move to point B. Since the capital/labor space is “full”
of isoquants, there must be one that passes through point B. The question
now is: What is the level of output associated with that particular isoquant?
Clearly, the answer depends on the assumption we make about the degree of
homogeneity of the production function. If % is equal to 1, yielding constant
returns to scale, then it is clear that the level of output associated with point
B must be 20 units, twice that associated with point A. If, on the other hand,
k is greater than 1, implying increasing returns to secale, then although we
do not know the precise number to be attached to isoquant X';, we know that
it will be greater than 20, Similarly, for decreasing returns to scale, where k
is less than 1, the level of output associated with X; would be less than 20.

Another characteristic associated with the concept of homogeneity
relates to the slopes of the isoquants as we move along a ray from the
origin, as in K/L of Fig. 2.4. It can be shown that for any such ray, and for
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production functions that are homogeneous of any degree, the slopes of the
isoquants at all points such as A and B are identical. This characteristic will
be very important in the analysis, for it means that once one isoguant is
known, all other isoquants can be derived. In terms of Fig. 2.4, if isoquant
X, is known, then at point B, where OB = 20A, there will be another
isoquant with exactly the same slope. For any other ray, other points on this
new isgquant can be found in the same way. Furthermore, since OA = AB
and since this production function has been assumed to be homogeneous
of the first degree, the level of output associated with this isoquant will be
equal to 20, twice that associated with X.

Note that there are two important characteristics associated with the
preceding assumption of homogeneity. Firat, the slopes of the isoquants
along any ray from the origin are equal. This is true regardless of the degree
of homogeneity. The second characteristic, regarding the degree to which the
functions are assumed to be homogeneous, is that the value of 2 determines
the spacing of the isoquant in Fig. 2.4.

Note that there is an important difference between the law of dimin-
ishing returns discussed in the last section and returns to scale discussed
here. With the law of diminishing returns, we fixed the input of one of
two factors and varied the input of the other to observe how this changes
output. For returns to scale we varied both factors in the same proportion
and examined how this changes output. It should be noted that there is no
conflict between the assumption of constant returns to scale and the law of
diminishing returns; indeed, many of the preduction functions that we use
in this book will be assumed to satisfy both conditions.

2.3 EQUILIBRIUM FOR A SINGLE
PRODUCER .

To this point, attention has been focused entirely on the physical charac-
teristics of the production functions; no behavioral agsumptions of any kind
have been made about our producers. This section presents a very brief
summary of those parts of production theory that will be central to our
discussion of competitive models. The behavioral assumptions for an indi-
vidual producer can be stated in either of two entirely equivalent ways: The
producer can be thought of as maximizing output subject to a cost constraint
or as minimizing costs subject to a production constraint. We will employ
the first approach, but the equivalence of the two will become obvious as we
proceed.

It is assumed that producers, having access to technology represented
by Eq. (2.1), wish to maximize output, subject ta the condition that they
must spend no more on inputs than an amount Cy. It is asgumed that the
wage rate, w, and the rental on capital equipment, r, are known to the
producers, It is further assumed that each individual producer is too small
to have any influence on the price of his or her inputs, so that w and r can
be treated as constants regardless of the level of output. The first task is to
describe all possible combinations of K and L that a producer could purchase
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“-with the fixed amount of money represented by C,. The set of combinations
of K and L that can be purchased for a cost of Cy is referred to as an isocost
line, given by

Co=wL+rK (2.2)
This can also be rewritten in the conventional form for the equation of the
budget line in Fig. 2.5.
K = [gi]—{B]L (2.3)
r r

Co/r is the intercept of the budget line on the vertical (K) axis in Fig. 2.5,
_a point we denote by K. —(w/r) is the slope of the budget line, In general,
we will ignore the negative sign throughout the book and refer to the slope
gimply as (w/r).

To produce efficiently, a producer of X must maximize the output of X
for any given level of cost expenditure, Cy. In more formal language, the
producer solves the following optimization problem:

Maximize X = F(K,L) subjectto Cog= wL +rK

We can understand the solution to this optimization problem by im-
posing on Fig. 2.5 two representative isoquants from Eq. (2.1). The producer
" could either produce a quantity of output Xo by allocating expenditures
hetween labor and capital as represented by point B or produce the same
quantity by purchasing the 'capital and labor services associated with point
C; but it is clear that neither of these allocations would be efficient. For the
same expenditure, the larger output associated with X; could be achieved
by producing at point A. It is thus evident that output is maximized by
producing at point A, the point at which the highest isoguant is tangent to
the cost constraint.

An individual firm is thus optimizing when the wage-rental ratio is
equal to the slope of an isoquant. It is also possible to derive an expression
for the slope of an isoquant. Consider moving between any two points in
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the (K,L) space of Fig. 2.5. We can express the change in the cutput of X as
the additional cutput of X obtained from an additional unit of L times the
change in L, plus the additional ontput of X associated with an additional
unit of X times the change in K The additional unit of output associated
with adding one more unit of an input is called the marginal product, as
previously noted, and is written as MP. Thus, our expression for the total
change in X can be more formally written as

AX = (MPAL + (MPg)AK 2.4)

where A is defined as the change in a variable. Now suppose that both points
are on the same isoquant. From the definition of an isoquant, this means
that AX = 0, and thus, Eq. {2.2) becomes :

0 = (MPL)AL + (MPg)AK (2.5)

Rearranging, we obtain
_AK -~ MP
AL~ MPg
where the right-hand side is positive since AK and AL have the opposite
sign. But as we consider two points on the same isoquant, and as these two
points become closer and closer together, it is clear that AK /AL becomes
a closer and closer approximation to the slope of the isoquant. Indeed, in
the limit AK /AL is the slope, and thus the slope of any isoquant is equal
to MP./MPg, the ratio of the marginal products. We showed that the slope
of the isocost line is w/r, and thus the condition for output maximization,
namely that the slope of the isocost line be equal to the slope of the highest
attainable isoquant, is given by the production efficiency condition (2.7):
w o MP @7

(2.6)

r  MPx

In the last section it was noted that for production functions that are
homogeneous, all isoquants have the same slope along any capital-labor
ratio. This implies that for a given wage-rental ratio, the optimal capital-
labor ratio will be constant regardless of the level of output. Thus for any
wage-rental ratio, all production points will lie along a line such as OA of
Fig. 2.5. The capital-labor ratio is thus a function of the wage-rental ratio
only and does not depend on the level of cutput. An even stronger condition
can be derived when production functions are homogeneous of degree one;
that is, when production functions exhibit constant returns to scale. Not only
the ratio of marginal products but also the individual marginal products are
constant for any capital-labor ratio. These results will prove to be useful in
Chapters 8 and 9.

2.4 THE TWO-GOOD, TWO-FACTOR
MODEL

In this section we will develop the simple general-equilibrium model that
will be used throughout much of the book. We assume that two commodities,
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X and ¥, are produced using two factors, capital and laber, with technologies
described by the production functions shown in Egs. (2.8).

X = Fz(Kx;Lx)
Y = F K, L)

Note that subscripts are now being used to distinguish the two pro-
duction functions and the inputs used by each. These production functions
are assumed to be homogeneous of the first degree and are assumed to
be increasing functions of both inputs. It is further assumed that positive
outputs imply positive inputs of both factors. The economy is assumed to
have fixed total supplies of both capital and laber, and these two constraints
are represented by Egs. (2.9):

K=K, +K,
L=L,+L,

As well as showing the allocation of the two factors between the
two production processes, the equality sign in these two equations implies
that these two processes use all the available K and L. Full employment is,
therefore, implicitly assumed. Also implicit in our analysis is the assumption
that both factars of production are completely divisible and are homogeneous
in the sense that all units are identical.

' An assumption central to the analysis is that the commodities, X and
Y, differ in the sense that the preduction functions differ. Representative
isoquants Y and Xy for the two industries are shown in Fig. 2.6. While it
is clear from the diagram that these two isoquants have been derived from
different production functions, it will be useful to deseribe the differences
in a somewhat more formal manner. Consider an arbitrary wage-rental
ratio equal to the slope of the line KyLo. With these relative factor prices,
production in industry ¥ would take place somewhere along the line OA,
and production in industry X somewhere along the line OB, these being the
points where the wage-rental ratios are tangent to the respective isoquants.

(2.8)

(2.9}

T L  FIGURE 2.6
0 Factor intensities.
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It is clear that the capital-labor ratios & = K/L for industries Y and X,
represented in the figure by &, and &, respectively, differ. We thus have the
following definition.

Definition. Consider fixed factor prices. If &, > %, at those factor prices, Y is
said to be capital intensive and X is said to be labor intensive.

From Fig. 2.6 it is evident that %, is greater than k., and thus
commodity Y is said to be capital-intensive relative to commodity X as
noted in the definition. Of course, a completely equivalent statement is that
commodity X is labor-intensive relative to commodity ¥. For the remainder
of the book, we assume that commodity Y is capital-intensive relative to
commodity X for all wage-rental ratios. This is known as the strong factor
intensity hypothesis.

2.5 THE SHAPE OF THE PRODUCTION
POSSIBILITY FRONTIER

The production possibility frontier, as its name implies, is a locus that
shows all possible efficient production points. It is important to note that
two kinds of efficiency are being assumed here. The first, which we might
call engineering efficiency, implies simply that for either of the production
functions and for any bundle of inputs, output is as large as it could possibly
be. In other words, we are assuming that there is no waste involved in the
production process. The second kind of efficiency, which we could call marhket
efficiency, is concerned with the way in which factors are combined in the
production processes.

The specific task now faced is to construct, from the technological infor-
mation given by the production functions in Egs. (2.8), and the constraints
on factor use given by Egs. (2.9), the production possibility frontier. This
locus is also called the transformation curve. Two points on this locus are
easy to find. Suppose that all the labor and all the capital were allocated to
the production of commeodity ¥, so that in Eqs. (2.8), K, and L, are replaced
by K and L. This will give us a well-defined level of output for ¥, whicl we
can call ¥, as shown in Fig. 2.7. Note that since all factors are being used
to produce ¥, the output of X must be zero. Similarly, allocating all of the
capital and all of the labor to the production of X would give a point such as
X in Fig. 2.7.

A slightly more difficult task is to find the various points on the
production possibility frontier that allow some output of both commodities.
To obtain some idea of where this curve might be, construct the straight
line joining ¥ and X and consider whether points on this line are possible
production points. Recalling the assumption of constant returns to scale, we
see that all such points are indeed possible. Suppose, for example, that one-
half L and cne-half K are allocated to both production functions. Because
of constant returns to scale, half the inputs results in half the cutput, so we
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FIGURE 2.7
The production frontier.

ve the two points }¥ and 1X shown in Fig. 2.7. This gives point A in
ut space, and it xs obvmus that this point lies on the straight line YX .
11 other points on the line YX could be generated in a similar faghion, so
- points on this line are feasible production points.
2. We have shown that points such as A in Fig. 2.7 are possible production
inis. The important question, however, is whether these points are efficient
v in other words, whether there are possible production points outside the
YX yielding larger outputs of both commodities than those implied by
ts such as A. It is important to remember here that we have assumed
erent production functions for the two industries. Recall from Fig. 2.6 that
& given wage-rental ratio, the capital-labor ratios in the two industries
ffer, which suggests that simply dividing the two factors proportionally
stween the two industries will not result in the maximum output. If the two
itputs were guns and butter, it would not make much aense to allocate half
'the farmland to the production of guns. Thus, in Fig. 2.7, a reallocation
factors between the two industries, in particular a shift of more K to the
uctlon of ¥ and more L to the production of X, will result in a larger
put of both commodities than that associated with points such as A on
line YX . After the reallocation of factors, a production point such as A’
be possible. The same argument will apply to all points on the line
. with the obvious exception of the two paints ¥ and X, and the resulting
duction possibility locus would be ¥ A'X
The preceding argument has presented an intuitive reason for be-
g that the production possibility frontier lies everywhere above the
mproportlons line YX. Curves having this shape are said to be concave
1e origin, while the set of feasible production points is said to be convex,
ittedly causing some confusion. We will need to use both terms, referring
he production frontier in Fig. 2.7 as concave and to the set of feasible
duction points (production set for short) as convex.?
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The Edgeworth-Bowley box.

A more rigorous demonstration of this curvature is required, effected
by & construction known as the Edgeworth-Bowley box diagram. This con-
struction, shown in Fig. 2.8, gives a concise representation of the information
obtained in Eqs. (2.8) and (2.9) and demonstrates precisely what is meant
by market efficiency.

In Fig. 2.8 several representatives of the isoquants for the X industry
have been plotted from origin O,. The total available quantities of capital
and labor, K -and , are also shown in the diagram, and it is clear that the
maximum amount of X that could be produced when all factors are aliocated
to the production of X is X. This is the same X as shown in Fig. 2.7. The
same procedure is now employed for the Y industry, except that in this case
the isoquant diagram is turned upside down and plotted from O,. Note
that the output of ¥ increases as one moves from O, toward O,. From the
point of view of the Y industry, O on isoquant ¥ represents the maximum
possible amount of commodity Y that can be produced, for it represents the
total allocation of K ‘and L to the production of commodity Y. The isoquant
¥ thus gives the point ¥ of Fig. 2.7.

All possible allocations of capital and labor between the two mdustnes
are represented by the points in the production box 0 ,K O,L. Among these
possible production points we seek a locus of points that is efficient in the
sense that, for a given output of one commodity, the output of the other
commodity is maximized. To take a specific example, suppose an output
Y; of commodity Y is chosen, and that we seek to maximize X subject to
this constraint. A possible allocation of factors between the two industries
is now represented by all points along the isoquant ¥ ,-in ¥Fig. 2.8, and
we want to find the particular point along this curve that maximizes the
output of X. First, suppose that production were to take place at point A,
halfway between O, and Q,. Such a production point is clearly feasible,
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for it exactly exhausts the total available supply of capital and labor, and
such an allocation results in the outputs of ¥'; and X; for industries Y
and X, respectively. But while this production peint is possible, it is clearly
not efficient. Any movement along the isoquant Y; from A toward point C,
although not reducing the output of Y, will clearly increase the output of X.
Point C is the tangency point for the two isoquants Y ; and X, and, for a
given quantity of ¥, output of X is maximized at the point where the highest
X isoquant is tangent to the appropriate Y isoquant.

Joining all the tangency points in Fig. 2.8 would give the locus
0.BCO0,, called the efficiency locus. All points on this locus have the
characteristic that the output of one commodity cannot be increased without
reducing the output of the other. It is precisely this criterion that describes
the market efficiency referred to previously?

The production possibility frontier can now be derived quite easily from
the information given in Fig. 2.8. With each point on the efficiency locus
there is associated an output of X and an output of ¥, and these points,
when plotted in XY space, give us the production frontier of Fig. 2.7. Figure
2.8 allows a more rigorous demonstration of the fact that the production
possibility curve has the shape shown in Fig. 2.7. Point A in Fig. 2.8, in
which half the factor endowment is allocated to each industry, corresponds
exactly to point A in Fig. 2.7. This follows from constant returns to scale: if
half of the total factor endowment is allocated to each industry, then each
industry will produce exactly half the output that it would produce if the
entire factor endowment were allocated to that industry.
© ' Furthermore, point B in Fig. 2.7 corresponds exactly to the factor
allocation at point B in Fig. 2.8. Point B in Fig. 2.8 has the same output of
X as point A but a greater output of ¥, which corresponds to the relationship
between A and B in Fig. 2.7. Similarly, point C in Fig. 2.8 has the same output
of ¥ as point A but a higher output of X, which corresponds to the relationship
between points A and C in Fig. 2.7. Thus, the efficiency locus 0, BC 0, in
Fig. 2.8 maps into the concave production frontier ¥ BC X in Fig. 2.7.

The concave production frontier shown in Fig. 2.7 is basically a result
of the fact that factors of production are not equally suited to different
industries; this is the fact of differences in optimal factor intensities between
industries. Point A’ is feasible, but as we transfer factors from Y to X, we are
transferring factors that are useful in ¥ but much less useful in producing
X, Beginning at A' and transferring factors to ¥ has the same effect. To put
it slightly differently, we cannot produce twice as much X or twice as much
Y as at A’ in Fig. 2.7 because when we shut down the other industry, we are
releasing the “wrong” factors. Thus, while point A’ in Fig. 2.7 is feasible, ¥*
and X* are not. '

2.6 COMPETITIVE EQUILIBRIUM

Now we turn to the questions of (1) whether or not production will actually
take place on the production frontier and (2) if so, at what point on the
transformation frontier production will take place. It has been shown that
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L. FIGURE 29
K Competitive equilibrium in input
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the efficient allocation of resources requires that production take place at
a point where an isoquant from one industry is tangent to an isoquant
from the other. It has also been shown that, for the individual producer,
the maximization of production subject to the cost constraint requires that
the ratio of factor prices be equal to the slope of the isogquants. Since this
condition is true for both industries, the isoquants for the two industries
will be tangent to each other if the two industries face the same factor prices
for w and r This outcome is illustrated in Fig. 2.9. At point A, the isoquants
X¢ and Y, are both tangent to the wage-rental ratio w/r and hence are
tangent to each other. In answer to question (1), if industries are competitive
and face the same factor prices, production is eﬁ‘iczent and will oceur on the
production frontl,er

We are now in a position to answer the second question, concerning
where on the production frontier the economy will. produce for a given
set of prices. First, we note that a condition for profit maximization for a
competitive industry is that firms hire factors up to the point where the
value of the marginal product contributed by an additional unit of the factor
hired equals the price of that factor. The value of the marginal product of a
factor is the price of the good times the “physical” marginal product of the
factor we discussed earlier in the chapter. Competitive equilibrium involves
four of these conditions, two factors for each of two industries. Let MPry
denote the marginal product of labor in the production of X, and define other
marginal products similarly. The four value-of-marginal-product conditions
are given by:

P MPrx
pMPry = w Py MPxy

w P,MPKX =r (2.10)

r

By dividing the top equations by the lower equatmns and rearranging, we
can express Eqgs. (2.10) as

(211}
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The marginal products in Eqgs. (2.10) and (2.11) are the change in the
relevant output divided by the change in the relevant input so, for exam-
ple, MPrx = AX/AL,, ete. Using these relationships, we can rewrite Egs.
(2.11) as

px _ AY/AL, _ AY/AK,
Py AX/‘ALx AX/AK:

But because factors are in fixed total supply, represented by Eqgs. (2.9), AL, =
—AL, and AK, = —AK,. Using these relationships to cancel denominators
we can reduce Eqgs. (2.12) to a simple expression:

Px AY

5 AX MRT {(2.13)
where MRT stands for the slope of the production frontier, the marginal
rate of transformation: ~AY /AX (note that AY and AX must have opposite
signs, so the MRT is positive). Production occurs where the price ratio is
tangent to the production frontier. This result is illustrated in Fig. 2.10
where p is used as shorthand for the price ratio: p = p./p,.

We now have a key result regarding the efficiency of competitive,
undistorted markets which will be used many times throughout the book:
if factor and commodity markets are competitive and if industries face the
same factor prices, then production will occur at a point where the commodity
price ratio p = p.[p, is tangent to the production frontier.

If world prices are given by p, then an economy will select production
point A in Fig. 2.10. Note for future reference that this will in turn lead
to factor market ailocation at point A in Fig.2.9. This in turn determines
factor prices as w/r in Fig. 2.9. Thus, in a trading economy, commadity
prices on world markets will determine commodity supplies, which will
in turn determine factor demands and hence factor prices. Some popu-
lar arguments reverse this causality and assert that the price of labor, for

(2.12)

p

x FIGURE 2.10
a Competitive equilibrium in output markets.
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example, determines commodity supplies and prices. This is not the case if
a country faces fixed world commodity prices.

The result shown in Fig. 2:10 has an implication that will be important
in subsequent sections. We can think of the price line through the production
point A as a “national budget line” in the sense that all points on that line
have the same value of consumption. The tangency property of competitive
equilibrium implies that the economy attains the highest budget line at
the given price ratio p: in competitive equilibrium, the value of output is
maximized at equilibrium prices. To help understand this point, consider an
alternative production point B in Fig. 2.10. At price ratio p, the econom;y
would be on a lower national budget line if it produced at B; national income
would be lower.

One final point should be noted for future reference, and indeed it will
come up in the next section: If there is only one factor of production and
there are constant returns in both industries, then the production frontier is
linear. If 1abor, for example, is the only factor, the marginal product of labor
is constant in both industries. Each unit of labor moved out of ¥ and into X
generates the same negative AY and the same positive AX . Thus, the slope
of the production frontier is constant. It is the addition of factor-intensity
effects, which shift “inappropriate” mixes of factors from one industry tothe
other, that leads to the concavity in the two-factor case.

2.7 INCREASING RETURNS TO SCALE

Many industries are characterized by increasing returns to scale. Although
these scale economies may eventually diminish, they can be very important
relative to the size of the market in small economies, and even in the
United States’ very large economy, they are important for a few industries
including aircraft and mainframe computers. There are many respects in
which economies of scale in an industry lead to important differences relative
to the constant-returns case that we have been discussing. Therefore, this
book will spend considerable time discussing technologies of both constant
and increasing returns.

As we showed in the previous section, differences in factor intensities
between industries tend to make the production frontier concave or “bowed
out” (the set of feasible production points is convex). Here we will show
that scale economies make the production frontier convex or “bowed in” (the
production set is non-convex). An analysis including both scale economies
and factor-intensity effects thus tends to get messy, with the former tugging
the production frontier in and the latter tending to pull it out. Therefore,
from this section forward we will present a simplified analysis of scale
economies in which there is only a single factor of production, which we will
call labor. Suppose that the production functions and labor supply constraint
are given as follows:

Y=L, X=LI' k>1

_ (2.14)
L=L +L,
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FIGURE 2.11 FIGURE 2.12
Increasing returns in X, Increasing returns in X and ¥,

The definition in section 2.2 of this chapter can be used to show that the
production function for X is homogeneous of degree & > 1. A doubling of
the labor allocated to X more than doubles the output of X. The production
frontier for this economy is shown in Fig. 2.11. ¥ can be produced by
allocating all labor to Y. If X is characterized by constant returns to scale,
then shifting labor from Y to X generates the linear production frontier Y X
in Fig. 2.11: each unit of labor transferred generates the same AY and AX
and so MRT = —AY/AX is constant, as we noted in the previous section.
But with increasing returns to scale in X, each additional unit of labor
transferred from Y to X generates a larger AX than the previous unit. Thus
MRT = —AY/AX must fall (the production frontier becomes fiatter) as we
move down from Y. We have drawn tpe production frontier corresponding
to the technology in Eqs. (2.14)as YX in Fig, 2.11.

;. The convexity of the production frontier is reinforced if both industries
have increasing returns. Suppose in Fig. 2.12 that we know that A on the 45°
line (X = Y )is on the production frontier. If both industries have constant
returns and there are no factor-intensity effects, then we know that the
production frontier is the linear segment Y X : relative to A, doubling the
labor input to either industry merely doubles output. But if both industries
have increasing returns, then doubling the labor allocation to either industry
more than doubles the output of that industry. Thus the true production
frontier will be given by ¥ X in Fig. 2.12.

Another type of technology is often used to represent scale economies.
Suppose that production of X requires a fixed amount of labor F as an
up-front fixed cost, but thereafter requires one unit of labor per unit of
X We can write the production function for X in “inverse” form, indicating the
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FIGURE 2.13 FIGURE 2.14
Inereasing returns due to fixed costs in X. Fixed costs i both industries.

amount of labor L, needed to produce a given amount of X. Instead of Egs.
(2.14), we now have:

Y=L L =-X+F
L=L,+L,

L, can be thought of as the real cost of X in units of labor. The technology
in Eqs. (2.15) gives rise to the production frontier shown in Fig. 2.13. ¥
is the maximum output of Y. But before we can get any actual cutput of
X, we must withdraw labor equal to the fixed cost F from Y. This is given
by the vertical distance ¥ F', in Fig. 2.13. Thereafter, we can move labor
between Y and X so as to generate the linear segment of the production
frontier #,.X . Thus the production frontier is given by YF.X in Fig. 2.13.
When both goods have increasing returns, we get the production frentier
YF,F.,X in Fig. 2.14, where YF, denotes the fixed cost of labor needed to
begin X production and X F, denotes the fixed cost of labor needed to begin
Y production.

Although Figs. 2.13 and 2.14 have linear segments in the production
frontiers, they share an important property with Figs. 2.11 and 2.12 whose
production frontiers have smooth curvature. In all four diagrams, the pro-
duction sets are non-convex; that is, the seis of feasible production points
are not convex sets. In all these cases, for example, points on a line joining
the end points of the production frontiiers are not feasible production points.
You can produce two cars or two stereos, but you cannot produce one of
each with the same amount of labor (although with constant returns you
can). While this may appear to be a minor technical point at this time, we
will show in subsequent chapters that the non-convexity of the production set

(2.15)

P




2: Supply and Praduction Possibilities 35

is. of considerable importance. It can, for example, lead to gains from trade
through specialization even for two absolutely identical economies.

One other seemingly minor technical point is of considerable signifi-
cance, as we shall see later in the book. With increasing returns to seale,
prices are generally not tangent to the production frontier. The reason for
this has to do with the fact that, as we increase the output of an increasing-
returns good, marginal products of factors rise when production functions
are of the form in Eqs. (2.14) or remain constant when they are of the form
in Egs. (2.15). In the case of Eqgs. (2.14), the marginal product of labor in
X is then greater than the cverage product of labor. The amount produced
by the last worker hired is greater than the average over all workers. If the
firm paid all labor the value of the marginal product produced by the last
worker, it would lose money. With the technology in Eqs. (2.15), if the firm
paid labor the value of its (constant) marginal product, the firm would fail
to cover its fixed costs. Therefore, the analysis of Eqs. (2.10) to (2.13) is not
valid with increasing returns to scale. In general, increasing returns must
involve imperfect competition or externalities, and for producer equilibrium,
the price line will have to cut the production frontier. Further discussion of
this point is postponed until later chapters.

2.8 CONCLUDING REMARKS

The purposes of this chapter were to discuss (1) the properties of production
functions, {(2) producer equilibrium in a competitive setting, (3) the shape of
the production frontier and (4) the point chosen on the production frontier
in relation to commodity prices when production is competitive. You should
have an understanding of the key points in the following list, which you can
use to help guide your review.

1. When production is competitive, producers will choose a capital-labor
ratio such that the marginal rate of substitution (slope of an iscquant) is
equal to the wage-rental ratio w /r. '

2. If in both industries there are constant returns to scale and only one
factor, then the production frontier is linear.

8. Factor intensities refer to the capital-labor ratios used in different in-
dustries at a common set of factor prices. If there are constant returns
to scale in both industries and (with two factors) factor intensities differ,
then the production frontier will be cancave (the production set will be
convex).

4, If productien is competitive and producers in different industries face the

same prices for capital and labor, then production will take place on the

production frontier. 7

For given commodity prices, competitive producers maximize profits by

producing at the point where the price ratio is tangent to the produc-

tion frontier. This in turn implies that the value of national output is
maximized in competitive equilibrium.

B
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8.

7.

8.

Commodity prices determine commodity outputs, which determine factor
demands, which determine factor prices and hence the distribution of
income between factors. .

With one factor of production and inereasing returns to scale in one or
both industries, the production frontier is convex, or more generally, the
production set ig non-convex. Specifically, points on a line joining the end
points of the production frontier are not feasible production points.

With increasing returns to scale, equilibrium generally does not involve
a tangency between the production frontier and the price ratio. Such an
outcome would in general imply that firms are losing money.

PROBLEMS
L Suppose the production functions for commodities X and ¥ are identical. How will

3

*§.

*6

*.

N

1

2.

<

this affect the shape of the efficiency locus? What will the production possibility
curve look like for the case of (q) constant returns to scale and (b) increasing
returns to scale. How will the efficiency loci differ for these two cases?

Suppose that the total available quantity of labor increases and that the available
quantity of capital decreases. How will this affect the shape and position of the
production possibility curve?

In terms of Fig. 2.8, show that the equilibrium wage-rental ratio increases as
one moves from O, to O, along the efficiency locus. (Hint: begin by asking how
k, and %, change as the economy moves along the efficiency locus.) .

. Suppose that there are increasing returns in both industries and that ¥ and X

are the end points of the production frontier. Write out an explanation of why
(¥'12,X/2) cannot be a feasible production point,

Show that for production functions homogeneous of any degree, the efficiency
locus eannot cross the diagonal of the factor box.

Suppose that in a figure such as Fig. 2.9, the wage-rental ratios for the two
industries differ. This could come about, for example, if one factor were taxed in
onte industry but not in the other. How would this affect the production possibility
curve?

Draw representative isoquants for the X industry and the ¥ industry such that,
while %, is less than k, for some wage-rental ratios, k. is greater than &, for
other wage-rental ratios. (This is referred to as factor intensity reversal.)

OTES

A set is gaid to be convex if, for any two points A and B in the set, all points on a line joining
A and B are also in the set. Note that in Rig. 2.2, the set of all points on and above the
isogquant X' (or any isoquant) satisfies this condition.

Using the proper mathematical terminology, the production frontier in Fig. 2.7 is a strictly
concave funetion and the production set ig strictly eonvex {e.g., a linear function is concave,

*Denotes difficult questions.
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but not strictly concave). In order to avoid repeating the word “strictly” countless times, we
henceforth note that concave and convex should be taken to mean “strictly concave™ and
“strictly convex” respectively. Linear functions will be referred to as “linear.” As we noted
earlier in defining a convex set, such a set has the property that, for any two points in the
set, all points on a line segment joining those two points are also in the set.

3. It can be shown that if both praduction functions are homogeneons, then the efficiency locus
lies either everywhere on only one side of the diagonal of the Edgeworth-Bowlay box or
directiy on it. For a single country, either k, > k. at all production points, or the oppesite
holds, or &, = k, (the efficiency locus is the diagonal). You are asked to prove this in question
5. [Hint: prove that if one point on the efficiency lotus (with X, ¥ > 0) Lies on the diagonal,
all efficient points lie on the diagonal.] Two countries may however have opposite factor
intensity rankings (i.e., &, > &, in one country and &, < %, in the other), a phenomenon
known as factor-intensity reversal. This topic is congidered in Appendix 3.

4. Wa could also define production functions with decreasing returns to scale. However, many
economista feel that what may appear to be decreasing returns are actvally diminishing
marginal products: increases in outputs are diminishing because one or more factors are
fixed as in Fig. 2.3. In addition, decreasing returns are simply not very important in the
analysis of international trade and thus will not be discussed.
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CHAPTER

3

PREFERENCES,
DEMAND,
AND WELFARE

3.1 THE UTILITY FUNCTION

The previous chapter described the production or supply side of the tradi-
tional international trade model; in this chapter attention is focused on the
demand side. Fundamental to the notion of a representable demand rela-
tionship is the assumption that consumers buy commodities because these
commodities provide satisfaction, or utility. The relationship between the
utility derived from such consumption and the quantities of the commodities
consumed is summarized in a utility function of the form

U=UX,Y) 3.

This three-dimensional relationship has an obvious similarity to the pro-
duction functions of Chapter 2, and, indeed, several of the characteristics of
the production functions described in Chapter 2 will be assumed to apply
to the utility function as well. One assumption that production and utility
functions have in common is that both are assumed to be increasing func-
tions of both inputs. For the utility function this implies that a little more
of either commodity always increases a commodity bundle’s utility, or in
other words, that a consumer is never satiated with a particular commaodity.
Thus, the utility function, like the production functian, can be thought of as
a three-dimensional hill such that for any point on this hill, a larger amount
of either or both of the two inputs will yield higher utility.

There is, however, one important distinction between the production
function and the utility function. For production functions it is possible to

38
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calculate the specific level of output of a particular commodity that will
result from a specific bundle of factor inputs. In contrast, it is not possible to
assign a specific, numerical value to the utility level that will be associated
with a specific commodity bundle. However, levels of utility associated
with different commodity bundles can be compared. A consumer decides
either that one commodity bundle is preferable to another or that the two
yield equal satisfaction. In the latter case, we say that the consumer is
“indifferent.”

If we think again of the three-dimensional utility hill and imagine
ourselves at some point on that hill, it is clear that the various points on the
gurface of the hill can be compared, even if we have no information about
actual elevations above the ground level. Some points will be higher on the
surface, some lower on the surface, and some at the same level. If points at
the same level are traced out and projected on the YX plain, a locus such
as Uy of Fig. 3.1 results. This is a contour line of the utility hill, and it
therefare represents the locus of all combinations of commodities X and ¥
that would yield a constant level of utility. Because the individual consumer
is assumed to be indifferent at all points on this locus, any such locus is
referred to as an indifference curve. These indifference curves are obviously
analogous to the isoquants of Chapter 2. Of course, since an indifference
curve can be drawn for any level of utility, there is an infinite number of such
indifference curves, only three of which are shown in Fig. 3.1. In this figure,
higher indifference curves represent higher levels of utility, since higher
indifference curves represent contour lines that are farther up the utility
surface. Note, however, that from a utility point of view, no significance can
be attached to the distances between any two indifference curves.

While it has been convenient to describe the indifference curves in
terms of the utility surface, it is worthwhile observing that indifference
curves can be derived quite independently of the concept of the util-
ity function. To illustrate, consider point A of Fig. 3.1, containing 10 units

x FIGURE 3.1
Indifference curves.
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of Y and 4 units of X. To construct a set of indifference curves for a certain
individual, we could ask a consumer to compare the utility received from
other bundles .of X and ¥ with the utility received from point A. It is first
of all clear that, given the assumption that both goods yield positive utility,
any point below and to the left of point A would yield less utility than A.
Similarly, any point above and 1o the right of A would yield more utility and
would therefore be preferred. A point such as B, however, contains more X
but less ¥, and thus no predictions can be made on the relative merits of
this point as compared to A. To find out whether or not B is preferred to A,
we ask whether the individual would be willing to give up A in exchange for
B. If the answer is yes, then B must be preferred to A. For a point such as
C, the consumer might réspond negatively to the trade offer, indicating that
A is preferred to C. If the individual is asked to compare a large number
of commodity bundles, and if a positive sign is attached to every point at
which the individual agrees to exchange and a negative sign to every point
at which the individual declines to exchange, a line separating the pluses
from the minuses can be drawn. This line would include all those points at
which the individual is indifferent, producing an indifference curve such as
U, in Fig. 3.1.

3.2 CHARACTERISTICS OF
INDIFFERENCE CURVES

Several characteristics of the indifference curves for individuals are of inter-
est in the subsequent analysis. First, the indifference curves are assumed to
be convex to the origin, as illustrated in Figs. 3.1 and 3.2. As we will see later
on, this characteristic is important in determining the equilibrium position
for an individual consumer. The economic rationale for this assumption
can be seen by considering points A, B, C, and D in Fig. 3.2. Since these
points are all on the indifference curve Uy, the individual is, by definition,
completely indifferent as to which of these bundles of commodities he or she

FIGURE 8.2
1.l l X  Characteristics of indifference
0 2 3 ki 15 curves.
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consumes. The four points have been chosen so that the movement from
A to B and the movement from C to D both represent a reduction of two
units of commodity Y. The increase in the amount of X needed to persuade
this individual to give up these two units of ¥ varies significantly between
" these two sets of points. To persuade the individual to move from A to B,
only one unit of X is required, while the movement from C to D requires an
additional 8 units of X. The economic argument underlying this assumption
is that, for commodity bundles with relatively large quantities of Y and small
quantities of X, the reduction in the utility associated with giving up a unit
of ¥, the plentiful commodity, is much smaller than the increase in utility
associated with receiving an extra unit of X, the scarce commodity. Thus,
at A in Fig. 3.2, the individual is prepared to give up 2 units of ¥ to obtain
one additionalunit of X, Moving down the indifference curve, however, the
individual receives more X and less Y, and as this movement takes place,
the extra utility associated with an additional unit of X will fall relative to
the reduction in utility associated with relinquishing a unit of Y. At point
€, we must offer 8 units of X to persuade the individual to give up 2 units of
¥. The slope of an indifference curve at any point is equal to the ratio of the
marginal utilities of the two commodities and is called the marginal rate of
substitution in consumption. Indifference curves shaped like those in Fig.
3.2 are said to exhibit a diminishing marginal rate of substitution, referring
to the fact that the utility associated with a unit of X falls relative to the
utility associated with a unit of ¥ as one moves down the indifference curve
from A to D.

The second important characteristic of indifference curves is that utility
inereases as the individual moves to higher indifference curves. Consider, for
example, the two indifference curves Uy and U,. (Ignore for the moment the
indifference curve through points ¢ and H.) Because we have assumed that
additional amounts of either commodity increase utility, it is clear that point
E on indifference curve [/, is preferred to point A on indifference curve Uy.
But how can we compare points F' and A when point F contains more X but
less Y than point A? The answer to this follows directly from the definition
of an indifference curve. Because E and F are both on the indifference curve
U1, they are equivalent from the individual consumer’s point of view, and
thus bezause X is preferred to A, ¥ must also be preferred to A. Therefore,
all points on the higher of two indifference curves are preferred to all points
on the lower one. :

The final important characteristic of indifference curves is the fact
that no two indifference curves for the same individual can intersect. This
fact is most easily demonstrated by drawing two intersecting indifference
curves and then examining the inherent contractions that result. In Fig. 3.2
the indifference curve through points ¢ and I has been drawn to intersect
the indifference curve U/;. Consider points G and E. Because G contains a
larger quantity of both ¥ and X, it is clear that the individual would prefer
G to E. Now, points E and F are on the same indifference curve, meaning
that the individual is indifferent between them. Similarly, the individual is
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indifferent between G and H on the indifference curve U’. Thus, because H
is indifferent to @, because G is preferred to K, and because ¥ is indifferent
to E, it must follow that H is preferred to ¥. But because F contains more
of both X and Y than does H, this is impossible. The intersection of the two
indifference curves contradicts the basic assumption that more of both
commodities is preferred. Therefore, it can be concluded that indifference
curves cannot intersect.

3.3 THE MAXIMIZATION OF UTILITY

Up to this point, the discussion of utility has been confined to the consid-
eration of individual tastes, or relative preferences for various commodity
bundies. The actual choices that the consumers make, however, depend also
on their incomes and on the prices of the commodities. To create a working
equation that includes these additional factors, we assume that the prices
of the two commodities, p, and p;, and that income, I, are given. Assuming
for the sake of simplicity that the individual’s entire income is spent on
purchases of the two commodities, it is clear that the total expenditure
on X plus the total expenditure on ¥ must equal I. This gives the budget
constraint that can be written as

I=pX +p,Y (3.2)

To depict this budget constraint geometrically, or, in other words, to
illustrate the set of possible consumption points, suppose that all income is
spent on commodity Y. In terms of Eq. (3.2), this implies that X = 0, and
solving for Y, we obtain ¥ = I /p,. This point, shown in Fig. 3.3, represents
the maximum amount of ¥ that could be purchased if all income were spent
on this commodity. Similarly, if all income were spent on commodity X,
consumption would take place at I/p, in Fig. 3.3. Income can be divided
between the two goods to allow the consumer to reach any point on the line
connecting these two endpoints.

Y
L
by
B
U2
A U
E 1]
X
0 I FIGURE 2.3

Py Utility maximization,
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An alternative method of plotting this budget constraint would be to
solve Eq. (3.2) for Y to obtain

Y = [I—} - [‘D—"]X (3.3)
Py Py

This is a standard form of the equation of a straight line, where I/p, is
the intercept on the Y axis, and where —p,/p, is the slope of the line. The
budget line is thus analogous to the isocost line for the firm in Eq. (2.3).

The indifference curve map can now be combined with the budget con-
straint to illustrate how the equilibrium position for an individual consumer
is determined. In Fig. 3.3, three representative indifference curves for an
individual are shown. In order to maximize his or her welfare, the individ-
ual will purchase at the highest level of utility possible within the budget
constraint. Of all possible choices along the budget line, one such as point
E is not optimal. Moving up the budget line to A increases the individual’s
welfare by crossing higher indifference curves. Welfare is maximized at
point B, the highest level of utility attainable within the budget constraint.
Because point B represents the tangency between the budget constraint and
the highest indifference curve, utility is maximized by setting the marginal
rate of substitution equal to the ratio of commodity prices.

Pz _ MRS (3.4)
Py

Because international trade is concerned with general equilibrium
questions, we are interested not so much in the maximization of individual
utility as in the conditions that characterize equilibrium for the entire
community. To consider the simplest such case, suppose that the quantities
of X and Y are fixed at X and Y and that the economy consists of two
individuals. The locus of possible equilibrium points for this simple society
is derived in the same way as was the efficiency locus in Chapter 2. In
the box diagram of Fig. 3.4, we have plotted the indifference curves for
the first individual from O, and the indifference curves for the second
individual from O 3. Note that in terms of O, point O represents the total
available quantities of commodities X and Y. Superscripts have been used
to distinguish the two sets of indifference curves.

One method of deriving the locus of equilibrium points for the two
individuals is to maximize the utility for one individual, subject to some
fixed level of utility for the other individual and to the constraint that
the quantities of X and Y are fixed. Suppose that we constrain the second
individual to consume somewhere along the indifference curve U} and
maximize the utility of the first individual subject to this constraint and to
the constraint that ¥ = ¥ and X = X. Would it be optimal for consumption
to take place at a point such as B? The answer is clearly no, for movements
from B toward A, while leaving the second individual at the same utility
level, would result in higher and higher levels of utility for the first indi-
vidual. It can also be seen that at point A, the utility of the first individual
is maximized subject to the constraints we have imposed. While points on
higher indifference curves would be preferred, no such points can be achieved
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The contract curve.

because they would require the total consumption of more commodities
than exist in the economy. Thus, although the first individual would clearly
prefer to be at a point such as C, this could be achieved only by reducing the
consumption of the second individual, moving that individual’s purchase to

- a lower indifference curve. Therefore, point A is optimal in the sense that
the utility of one individual’s chaice cannot be increased without reducing
the utility of the other individual's choice. This is the Pareto criterion of
optimality (named for the Italian economist, Vilfredo Pareto), and a point
such as A is said to be Pareto opfimal.

Of course, the choice of indifference curve IV f was arbitrary, and the
same argument applies equally to any other indifference curve. Suppose we
choose indifference curve U/ 2 and maximize the utility for the first individual
subject to this constraint. In this case the Pareto optimal poeint is E, the
point where UZ is tangent to the highest indifference curve for the first
individual. By choosing various indifference curves for the second individual
and maximizing utility for the firat individual subject to each of these curves,
the locus O, AE O3 can be traced out. This is the locus of ali Pareto optimal
consumption points and is called the contract curve.

It is important to note that the criterion of Pareto optimality is strictly
an efficiency condition and has nothing to do with equity. Movements such
as those from B to A or B to F are desirable because they increase the
utility for one individual without reducing the utility for the other. The
Pareto criterion does not rank points such as F and E, however, because
one individual is made better off and one is made worse off by moving from
F to E. Point O3 on indifference curve U/ is Pareto optimal, even though
it implies that the first individual receives the entire available quantity of
both X and ¥ while the second individual receives nothing.
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From Fig. 3.4 we see that the contract curve is the locus of Pareto
ptimal tangency points between the indifference curves for the twe individ-
als. It was previously shown that a consumer is in equilibrium where the
mmodity price ratia line is tangent to one of that individual’s indifference
urves. It follows that, at any point on the contract curve, the equilibrium
mumodity price ratio line must be tangent to indifference curves for both
ndividuals, as is px/p_,. at point A. Therefore, @ reguirement for Pareto
ptimality is that both consumers face the same commeodity price ratio. Note
at this condition is similar to the condition in the previous chapter that
roducers face the same factor prices. That condition ensures that a fixed
upply of factors is allocated efficiently. The condition discussed here en-
ures that a fixed supply of commodities is allocated efficiently (in the Pareto
se) although not necessarily equitably.

4 AGGREGATING INDIVIDUAL
REFERENCES

noted in the previous section, we are concerned not only with individual
references and demands but also with those of entire countries. Unfortu-
ately, it turns out that only under special assumptions can the preferences
individuals be aggregated together to get national or “community” indif-
prence CUrves.
Suppose that all individuals have preferences of the type described
n the preceding sections, giving rise to demand functions that depend on
rices and incomes. Assume that there are only two goods and that the
ce ratio is denoted p. The income of individual J is denoted by I;. If all
ividuals in the economy face the same price ratio but generally have
“fifferent incomes, then the total demand for the good X can be written as
§4be function D:

X =D@ 1. .1, (3.5)

here it is assumed that there are n individuals in the country. The
estion of whether or not community indifference curves exist is essentially
he same as the question of whether or not the demand function in Eq.
6) can be written as a function of aggregate income (the sum of the
ividuals’ incomes}—that is, whether or not the distribution of income
ts total demand.! The intuition here is that when we draw community
ifference curves, we are saying that the country has preferences over
egate bundles of goods that depend only on prices (the slope of the
e line) and total income (the distance to the price line from the origin).
sferences, hence, demands, are independent of how that aggregate income
distributed. In short, we can write Eq. (3.5) as

X=Dpl) 1=201I (3.6)
j=1
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Special assumptions are necessary for demand to be independent of the
distribution of income and, hence, for Eq. (3.6) to be valid. One problem that
arises in aggregation is shown in Fig. 3.5, where we have two consumers
with identical but nonhomothetic tastes. In other words, at constant relative
prices, the ratio of ¥/X consumed is not independent of income. Specifically,
consumers desire more X relative to Y as income increases at constant
prices.

Suppose that we have two individuals initially consuming at point A in
Fig. 3.5 and that we give some of consumer 1’s income to consumer 2 so that
they adjust to consuming at points B and C, respectively. The chord AB is
steeper than the chord AC , and so the changes in the consumption of the two
individuals do not balance. Even though we have changed neither the prices
nor the aggregate income, there will now be a higher aggregate demand
for X and a lower aggregate demand for Y. Aggregate demand depends on
the distribution of income; therefore, community indifference curves do not
exist in this situation.

Now consider homothetic but nonidentical tastes, This situation is
shown in Fig. 3.6. Consumer 1, who has a relatively strong preference for
Y, is initially at A;, while consumer 2, who has a strong preference for
X, is initially at Ay. Now take income away from consumer 1 and give it
to consumer 2, holding prices constant. Consumer 1 moves to point B,
while consumcr 2 moves to point By. Again, the changes in consumption are
inequivalent (more X and less ¥ will be demanded), even though prices and
total income are constant. Community indifference curves do not exist when
preferences differ.

This analysis suggests the fact that community indifference curves
will exist if all consumcrs have identical and homothetic tastes (and if
they face the same prices). This is, however, a somewhat stronger assump-
tion than we need, and we use a slightly weaker one at several points in later

Y Y
C
A
U,
B Uy A4
B B
U, / 2
AZ

8] X X
FIGURE 3.5 Q

Appregation problems with FIGURE 3.6

non-homathetic tastes., Apggregation problems with non-identical tastes.
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o
FIGURE 3.7
X Aggregation with quasi-homothetic
o Lastes

chapters. An alternative condition is shown in Fig. 3.7, where consumers are
assumed to have identical but nonhomothetic tastes. The income expansion
path, shown as O’'M , does not go through the origin, but it is linear.

Assume that two consumers are initially at point A in Fig. 3.7. Now
take income away from consumer 1 and give it to consumer 2 so that they
move to points B and B, respectively. Note that the changes in their
consumption levels cancel so that there is no change in aggregate demand.
This type of preference, sometimes called quasi-homotheticity, dees imply
the existence of community indifference curves. As we will see in later
chapters, these preferences are useful for dealing with differences in per
capita income across countries. Note in Fig. 3.7 that the ratio of Y to X
consumed depends on income (per capita income for a country) at constant
prices. In the case shown, the share spent on X increases with income.

Throughout most of the book we will assume that preferences can
be aggregated into community indifference curves. This permits an easy
exposition of many points that do not rely on this assumption but that
cannot be shown graphically without it.

3.5 INTERPRETING COMMUNITY
INDIFFERENCE CURVES:
AGGREGATE DEMAND VERSUS
INDIVIDUAL WELFARE

There are two different interpretations of community indifference curves
(assuming they exist), and it is very important to distinguish hetween them.
One is what economists call a positive interpretation. Under this interpre-
tation, the community indifference curves simply tell us what the country
will demand under various price and aggregate income combinations. That
is, if we pick income and prices so as to determine an aggregate budget
line like the one in Eq. (3.3), we can find the guantities demanded by the
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intersection of the highest community indifference curve and the budget
constraint. The positive interpretation of community indifference curves
does not necessarily attach any welfare significance to the indifference
curves.

The normetive interpretation of community indifference curves does
attach a positive welfare significance to moving from a lower indifference
curve to a higher indifference curve (or even to moving along one indifference
curve) in the same way that we would interpret that move for an individual.
If a trade policy can lead to such a movement, we say that a country will be
better off (or equally well off) under that policy.

The pitfalls in the second interpretation are illustrated in Fig. 3.5,
where A and B are two aggregate commodity bundles and U, and U, are
two community indifference curves. Under the normative interpretation of
eommunity indifference curves, national welfare clearly increases in a move
from A to B. However, suppose that the country is composed of two individu-
als, denoted by superscripts 1 and 2, with identical, homothetic preferences.
In the initial situation A, measure the consumption of individual 1 from
the origin O and that of individual 2 in the opposite direction beginning at
A as in the Edgeworth-Bowley box. As drawn in Fig. 3.8, individual 1 has
initial consumption OA’, and individual 2 has consumption A'A. Suppose
that the move from A to B somehow redistributes income from individual
2 to individual 1. This is of no consequence for the community indifference
curves. However, the move from A to B clearly has the effect of greatly
helping individual 1 while harming individual 2, whose consumption is
reduced from A'A to B'B. The point to remember in making normative
interpretations of community indifference curves is that @ movement to a
higher community indifference curve does not mean that the welfare of all
individuals in society has increased. Similarly, moving along a single com-
munity indifference curve does not mean that the welfare of all individuals
is being held constant.

FIGURE 3.8
x  Contrasting community to individual
o welfare.
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In later chapters we will present cases in which aggregate welfare in-
creases while leaving some individuals worse off. Indeed, this is a relatively
commuon problem with trade policy, and it is one of the points of departure
in what is called the political-economy approach to trade policy. Through-
out the book, we will often make normative interpretations of community
indifference curves, but we must keep the caveat just mentioned in mind.
One traditional way of avoiding difficulties is to say that if preferences are
indeed identical and homothetic, then there will always exist some domestic
redistribution of income or other compensation that will make all individu-
als better off when the economy moves to a higher indifference curve. The
existence of such possible compensations implies that all individuals are
potentially better off. This is not entirely satisfactory, however, since in the
absence of actual redistributions, the individuals who are made worse off
are not at all happy with the potential-improvement argument. We will deal
explicitly with the income-distribution problem at a number of points in
the book; at other points we will simply attach normative significance to
community indifference curves.

3.6 CONCLUDING REMARKS

This chapter develops the tools for analyzing consumer demand and for
making welfare interpretations of trade policies. As was the case in the pre-
vious chapter, these tools will be used repeatedly throughout the remainder
of the book. You should leave this chapter with a good understanding of the
following points,

1. For given commodity prices, consumers will pick commodities such that
their marginal rate of substitution in consumption (the slope of an
indifference curve) is equal to the commodity price ratio.

2. If all consumers face the same commodity prices, then the allocation of
commodities across individuals will be Pareto optimal; that is, it will not
be possible to redistribute the commodities so as to make one individual
better off without making another individual worse off.

3. In general, it is problematic to aggregate individual preferences into

community indifference curves. The difficulty is that aggregate demands

generally depend on the distribution of income among individuals, not
just on prices and aggregate income.

Special restrictions can be imposed to produce community indifference

curves. A positive interpretation of these curves will tell us what com-

modity bundles will be demanded at various combinations of prices and
aggregate income,

Community indifference curves can also be interpreted in the norma-

tive sense, in which the movement from a lower indifference curve to

a higher indifference curve ig said to improve welfare. The problem

with this interpretation is that such a move does not assure an increase

in the welfare of all individuals in society. If individuals have identical and

4
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homothetie (or quasi-homothetic) tastes, a move to & higher community
indifference curve does mean at least that all individuals are potentially
better off with an appropriate domestic redistribution scheme.

. Throughout the book, we will often give normative interpretations of

community indifference curves, but the reader must remember the dis-
tributional problem regarding individual welfare. This will be brought
to the forefront at several points in the book. Because of distributional
problems, we cannot automatically assume that governments set policy
to attain the highest community indifference curve.

PROBLEMS

1 Show that, for an individual consumer maximizing utility subject to the budget

constraint, the equilibrium position will not necessarily be unique unless the
indifference curves are convex to the origin.

2. Refer back to our discussion in Chapter 2 of how commodity prices determine

factor prices. Why might changes in commeodity prices change the distribution of
income among consumers?

3. In Fig. 3.3, trace out a locus of consumption points as the price of X falls.
4. Consider the two individuals with the preferences shown in Fig. 3.6. How might

5.

2ach consumer feel about a proposed policy that would raise the price of X but
lower the price of ¥?

What sort of redistribution policy might ensure that all consumers are individually
better off under a trade policy that moves the economy to a higher community
indifference curve?

NOTES

1.

This statement is somewhat inaccurate. The existence of community indifference curves and
the ability to write demand as a function of aggregate income are not quite the same. In
particnlar, an aggregate demand function exists but community indifference curves do not
when consumers have heterogeneous tastes but each consumer has a fixed share of income.
For the purposes of this book, we have decided ta avoid a lengthy diseussion of the fine pointa.
The analysis that follows presents restrictions on preferences that guarantee the existence
of both community indifference curves and agpregate demand functions. Relatively simple
discussions of aggregation can be found in Green (1976) or Deaton and Muelibauer {1980).

. The assumption of homothetic tastes is similar to but slightly more general than the

assuraption of homogeneons production functions made in Chapter 2. Specifically, any
monotonic transformation of a homogeneous function is homothetic, Because for preferences
we assume only that more of a commodity is preferred to less without determining by how
much more it is preferred, the weaker and more general homothetic assumption is sufficient
for our uses. For practical purposes, assuming homothetic tastes implies that, as we increase
income but hold prices constant, a consumer will hold constant the ratio of goods consumed;
that is, the consumer will increase consumption of all goods by the same proportion.

3. A method of aggregating individual preferences is shown in Appendix 1.
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CHAPTER

4

GENERAL
EQUILIBRIUM

IN OPEN
AND CLOSED
ECONOMIES

4.1 GENERAL EQUILIBRIUM IN THE
CLOSED (AUTARKY) ECONOMY

The two previous chapters developed the tools of production and consump-
tion theories. The purpose of this chapter is to combine the production and
demand sides of the economy to arrive at an overall or general equilibrium
analysis. This section considers general equilibrium in a cloged economy,
one that is self-sufficient and does not trade. Such an economy is said to be
in aquiarky.

Throughout this chapter producers and consumers are assumed to
be competitive. In later chapters we will consider many cases of imperfect
competition and other distortions. Of the three conditions that determine
general equilibrium in a closed economy, the first two are optimization
conditions for producers and consumers: (1) Competitive, profit-maximizing
producers pick outputs such that, at given commeodity prices, the marginal
rate of transformation is equal to the producer price ratio; this condition
was given in Eq. (2.13) as p./p, = MRT. (2) Consumers pick commodities
such that, at given commodity prices, their marginal rate of substitution
in consumption is equal to the consumer price ratio; assuming that consumer

52
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and producer prices are the same, this condition was given in Eq. (3.4)
as py /py = MRS. The third condition is a market clearing condition: (3}
The supply and demand for each commedity must be equal; let subseript ¢
denote consumption of a commodity and subscript p denote production of a
commodity. Our three conditions for general equilibrium are summarized by

gi = MRT producer optimization

Y

iﬁ = MRS consumer optimization (4.1)
'y

X =X, Y. =Y, market clearing

Figure 4.1 shows an equilibrium for a closed economy that satisfies
these three conditions. Producers produce optimally at point A, where the
slope of the production frontier is tangent to the price ratio, p,. Similarly,
consumers consume optimally at point A, where the slope of their indiffer-
ence curve is tangent to the price ratio. And finally, markets clear because
the production and consumption points are the same. Note also that the
equilibrium at A is optimal in the sense that the economy consumes on
the highest possible community indifference curve at which production is
feasible (i.e., where the production point is on or interior to the production
frontier XY ). This is a property that goes back to Adam Smith’s “invisible
hand,” in which decentralized decision-making by optimizing, self-interested
producers and consumers leads the economy to an efficient outcome.

Note for future reference that the equilibrium at point A determines a
factor allocation in the Edgeworth-Bowley box in Fig. 2.8 (if indeed the two-
factor model is the underlying production structure). Thus, factor prices are
also determined in general equilibrium. To the extent that consumers have
different factor endowments, the factor prices determine the distribution of
income among Consumers.

o _ X  FIGURE 4.1
X Closed-ecancomy general equilibrium.
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4.2 GENERAL EQUILIBRIUM IN THE
OPEN (TRADING) ECONOMY

Now assume that an economy can engage in trade at a fixed world price ratio,
which we will denote by p* = p; /p; . The first two optimization conditions
mentioned in the previous section remain unchanged. The only difference is
that world prices will generally be different from the prices determined in
autarky. Producers optimize by equating the marginal rate of transformation
to whatever prices prevail, and, similarly, consumers optimize by equating
their marginal rate of substitution to those prices.

The difference in equilibrium between the closed and the open economy
lies in the third condition, market clearing. With international trade, an
economy is no longer constrained to consume only what it can produce. The
lousening of this constraint is the very source of gains from trade, as we shall
see. A trading economy is able to sell some of one good at world prices and
use the proceeds to buy the other commodity. Instead of market clearing, we
have what we call a trade balance condition: the value of what a country sells
on world markets must be equal to what it buys. We can define the excess
demand for goods X and ¥ as (X, —X,) and (Y. — Y ) respectively. If excess
demand is positive, the economy is consuming more than it is producing,
which corresponds to demand for an import good. If excess demand is
negative, an economy is consuming less than it is producing, resulting in
an export, good. The trade balance constraint requires that the value of all
imports be equal to the value of all exports. An alternative way of saying
this is that the sum of the value of the country’s excess demands must
equal zero: the positive excess demand for the import good must equal the
negative excess demand for the export good.! The trade balance condition is
given by

PiX. —Xp)+pi(Y, —Y,) = 0 (4.2)

Note that this condition is completely general and does not depend on which
good happens to be the import good and which happens to be the export
good.

We can rearrange the terms in Eq. (4.2) to rewrite the equation in a
different way.

pXp +p)Y, = pX. +p)¥Y,. (4.3)

The left-hand side of this equation is the value of production at world prices,
while the right-hand side is the value of consumption at world prices. Thus,
equivalent to the trade balance condition is the requirement that the value
of production must equal the value of consumption.

We can think of the value of production as the income of the country.
By placing a line with the slope of the world price ratio p* through the
production point, we derive the “pational budget line.” As explained in
Chapter 2, this budget line defines national income by evaluating domes-
tic output at world prices. Consumers are then free to choose any point
on this budget line, because the value of consumption will be equal to the
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FIGURE 4.2
Open-economy general equilibrinm.

value of production. This is shown in Fig. 4.2, where the fixed world price
ratio is given by p*. Producers optimize by choosing production at point §.
Consumers optimize by choosing consumption at point C . In the particular
case shown, the country imports X (X, > X,)and exports Y (¥ . < Y ,). Trade
will balance insofar as the value of production at world prices equals the
value of consumption. To summarize, the conditions for general equilibrium
are given as follows.

«
p_ﬂi = MRT producer optimization

Py

p-i* = MRS consumer optimization (4.4)
Dy

X —Xp)+p(¥Y. - Y} =0 trade balance

Note finally that the autarky market clearing condition is a special case of
trade balance. It satisfies the trade balance condition in that both terms
in parentheses are zero. If world prices happened to be the same as the
country’s autarky prices, then the trading equilibrium would be identical to
the autarky equilibrium.

4,3 THE EXCESS DEMAND FUNCTION

We now turn to the larger question of the determination of world prices and
an international general equilibrium {(our world will consist of two coun-
tries). Consider Fig. 4.3. The autarky price ratio p, is shown for reference.
At the price ratio p] < p,, the country produces at §; and consumes at C.
Excess demand for good X is positive; i.e., X is imported. This makes eco-
nomic sense, recalling that p* = p; /p;, . If the relative price of X is lower on
the world markets than on the domestic market, then buying from the low-
cost source would mean importing the good. Similarly, if Y is relatively more
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Y p*

0 -X, - X)) o X - X))
FIGURE 4.3 FIGURE 4.4
Different trade equilibria. The excess demand for X.

valuable on the world market than at home, then exports of ¥ are in order,
At the price ratio p; > p, in Fig. 4.3, producers pick point & and consumers
pick point Cy. With the price ratio greater than the autarky price ratio, the
home country exports X (the relatively valuable good on the world markets)
and imports Y (the relatively cheap good on the world market).

This is a general result. If the world price ratio exceeds the domestic
price ratio (p* > p,), then X is exported and there is a negative excess
demand for X . If the world price ratio is less than the autarky price ratio
(p* < pg), then X is imported and there is a positive excess demand for X .
In Fig. 4.4, we construct an excess demand curve for good X for the country.
At the autarky price ratio p,, there is zero excess demand. Price ratios p]
and gy in Fig. 4.4 correspond to the similarly labelled price ratios in Fig. 4.3.
Excess demand for X becomes increasingly negative (exports of X becomes
increasingly positive) as the world price ratio increases ahove p,. Excess
demand becomes increasingly positive (imports of X become increasingly
positive) as the world price ratio falls below p,, . The excess demand curve for
X, labeled E, in Fig. 4.4, is much like a conventional demand curve, except
that the quantity demanded may be either positive or negative. A negative
excess demand is simply a desire to supply (export) the good to the world
market at that price.

4.4 THE SHAPE OF EXCESS
DEMAND CURVES

What are the factors leading to the specific shape that an excess demand
curve assumes? Essentially, the excess demand curve takes its shape from
the reactions of producers and consumers to new prices. Any price move-
ment away from p, will elicit a response from producers and consumers.
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The production effect is the mest straightforward. Suppose p* < p,. Pro-
ducers will choose to move resources out of the production of X and into
the production of ¥ . This will exacerbate any given excess demand for X at
p* < pa, leading to the negative slope of the excess demand curve. Similarly,
p* < p, leads to a substitution effect in consumption. The falling price of X
makes consumers willing and able to buy more of it, and again the excess
demand for X grows as its price falls. Furthermore, the concavity of the
production possibilities curve and the concavity of community indifference
curves will combine to ensure that the excess demand function will itself be
COMVEX.

A subtlety in constructing the excess demand curve may arise when
D' > pg. In this case, the curve may bend backward {take a positive slope)
in the exporting section (negative excess demand) of the curve. As the price
of the export good continues to increase, the country gets richer from the
sales of that good. This leads consumers to want to devote some of their
additional income to purchases of that good. At some point, this income
effect, which leads consumers to demand more of the export good, may
outweigh the substitution effect, which leads consumers to want less of a
good when its price rises. Consequently, exports may fall with a further
increase in price. We have elected not to pursue this possibility here, but it
is discussed in Appendix A, containing the derivation of offer curves. In any
event, the position of the excess demand curve is ultimately determined by
the resources the country has available to produce X even if it chooses not
to consume it at all.

Finally, movement along the excess demand curve away from p, in
either direction is welfare-improving because any change in price leads to
an increase in the consumption choices for consumers. As prices fall from
Pq, for instance, consumers who could still afford the previous combination
of X and Y choose a preferred combination instead. Similarly, as the price
of an export good rises, consumers can either maintain their consumption
levels of the export or buy more imports as an alternative.

4.5 INTERNATIONAL GENERAL
EQUILIBRIUM

Now introduce a second country, referring to it as Country F, and call the
original Country H. Fig. 4.5 shows an excess demand curve for Country
F, E}, placed arbitrarily above the excess demand curve for Country H,
E.. The autarky price ratio in Country F is p}, greater than Country s
autarky price ratio, p, .

General equilibrium in the world economy is then determined at an
international price ratio where the excess demands of the two countries
are equal and opposite. In Fig. 4.5, this occurs at price ratio p*. At that
price, the positive excess demand (imports) of the Foreign country are equal
to the negative excess demand (exports) of the Home country. The market
for X clears, which is a condition for international equilibrium: E, +E} = 0.2
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FIGURE 4.5
International general equilibrium.
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Note for future reference that the equilibrium price lies between the autarky
prices of the two countries.® This is a general result, at least in competitive
models, and it makes economic sense. When two countries are combined
through trade, X becomes relatively less scarce in the country with the
initially high price because that country can now obtain the good through
trade. Producers in the country in which X has the low price initially can
now find additional buyers of their good through exports.

What about the market for Y? When we have only two goods and
we impose a trade balance condition, we need examine only one market to
find international equilibrium. If Country H is satisfying its trade balance
condition, then p;E, = —p;E,, where the latter is the excess demand
for ¥ by H. Similarly, if Country F is satisfying its trade balance, then
piE; = —pJE;. Thus, if E, = —E;, then E, = —E}. The need to find
equilibrium in only one market is known as Walras’ Law in economics.

The direction of trade at this equilibrium in Fig. 4.5 makes economic
sense. With the relative autarky price of X higher in Country F, F will
import X and H will export X in international equilibrium. We will see
many times in the chapters that follow that differences in autarky prices
are the key to determining the direction of trade, or which countries import
and expart which goods. A major topic of Part II of this book is determining
how underlying characteristics of economies, such as technologies and factor
endowments, lead to differences in autarky prices.

4.6 CONCLUDING REMARES

This chapter draws on the tools of production and consumption theories
developed in the previous two chapters and combines them to determine
general equilibrium in closed and open economies. The following points
summarize the key results of the chapter. You can use them as a review liat.



4: General Equilibrium in Open and Closed Economies 39

1L Equilibrium in a closed economy is determined by three conditions:
(a) producer optimization, (b} consumer optimization, and (¢) market
clearing.

2. If production and consumption are competitive, the closed economy equi-
librium is efficient in the sense that the economy attains the highest
coramunity indifference curve subject to the feasibility of production.

3. International trade removes the constraint that an economy consumes
only what it produces. It also replaces the market clearing condition
for equilibrivm with the much weaker condition that the value of total
production must equal the value of total consumption. We show that
this restriction is exactly equivalent to the restriction that the value of
imports must equal the value of exports. Open economy equilibrium is
determined by the producer and consumer optimization conditions plas
the trade balance condition.

4. A country’s willingness to trade with the rest of the world can be sum-
marized by an excess demand function for one of the two goods (we chose
X). This function gives the country’s desired imports or exports at all
possible price ratios. This curve slopes downward like a conventional
demand curve, except that the quantity demanded can be either positive
or negative. A negative excess demand simply means that the country
wighea to export at a given price. Excess demand is zero at the country’s
autarky price, and movement away from autarky is welfare-improving.

A second country can be introduced and its excess demand curve derived.

International equilibrium is found at the price where the exports of one

country match the imports of the other country. This price is between the

antarky price levels of the two countries. The autarky price differences
determine the direction of trade, with the fow-price country exporting the
good and the high-price country importing the good.

6. We noted that, because of the trade balance restrictions, we need consider
only one market to determine general equilibrium. If that market clears,
so does the other market.

b

PROBLEMS

1 Suppose that the production frontier for a country ie linear. Construct its excess
demand curve.

2. Assume that a single consumer has an initial endowment of good X rather than a
money income. Show the consumer’s desired consumption bundles (and therefare
desired trades) as the price ratio changes. Is it possible that the consumer may
wish to sell less X as the relative price of X rises? (This is the “backward bending”
issue.)

3. If you succeed in answering question 2, can you show that less X will be supplied
as its price rises because the income effect of the price increase outweighs the
substitution effect?

4. Suppose that the country in Fig. 4.1 grows in a “neutral” fashion such that its
production frantier shifts out and the autarky price ratio remains unchanged.
What happens to the country’s excess demand curve in Fig. 4.47
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5. How will the growth described in question 4 change the equilibrium world price
ratio in Fig, 4.57

NOTES

1. In a dynamic model with many time periods, trade need not balance in any one time period.
A country can consume more than it produces by selling assets, which can be thought of
ag claims to future consumptian. The United States has been in a position of trade deficit
for years, indicating that foreigners are accumulating United States assets and hence have
a claim on future United States production. This is an important topic in international
finance, but we will also discuss it in the last chapter of the book.

2. Because of the possibility of backward-bending sections of excess demand curves in the
exporting region (i.e., negative excess demand) mentioned in the previous section, there is a
possibility of multiple equilibria. This s also discussed in Appendix A on offer curves.

3. Later in the book we show that with imperfect competition, the free trade price for a good
need not lie between the autarky prices of the two countries. Additional competition induced
by trade may lead to a fall in the price of the good in hoth countries.
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CHAPTER

THE GAINS
FROM TRADE

5.1 GAINS FROM TRADE

We are now in a position to address one of the most fundamental issues
in the study of international trade: the gains from trade. We will be able
to show that under certain circumstances, a country’s overall welfare is in
some sense improved by international trade, which should thus be viewed
as desirable. Yet the popular press often seems to assert that imports and
trade are not beneficial for the national economy. Another popular view is
that if one country gains though trade, the other country must lose. This
is what economists would call a “zero-sum game”™: the gains to one player
equal the losses to the other player. We will show that there is a wide
range of circumstances in which all countries gain mutually from trade,
circumstances in which trade is a “positive-sum game.”

However, we will also show that not all individuals within a country
will necessarily benefit from trade. In other words, while a country’s total
income is increased by trade, these gains may be very unevenly distributed
to the point where some individuals or groups are worse off. A solid academic
understanding of the gains from trade will have practical applications in
evaluating various anti-trade arguments put forward by business, labor,
and even government groups.

Figure 5.1 shows the production frontier and indifference curves for
a single country. Autarky equilibrium occurs at point A, with the economy
reaching utility level U, .! Figure 5.1 also shows two alternative world trad-
ing price ratios, p; and p;. We have deliberately constructed the diagram
so that these two world price ratios both lead to the same free trade utility
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level, U;. Figure 5.1 is not a formal preof, but it illustrates a result that can
be proved more rigorously: the ability of a country to trade at any price ratio
other than its autarky prices must make the country betler off. Note also that
if the world price ratio happens to equal the autarky price ratio, the country
is no warse off. We encourage you to draw a few diagrams like Fig. 5.1 in
order to convince yourself that any world price ratio other than the autarky
ratio leads to gains. The result does require that the conditions of Eq. (4.4)
hold; for example, the price ratio must be tangent to the production frontier.
We will have more to say about this in the next section and in chapters to
come,

Another thing to note in Fig. 5.1 is that the direction of trade is of no
particular welfare significance. The utility level Uy can be achieved either
through the export of Y in the case of world price ratio p] or through the
export of X in the case of world price ratio p;. The only condition is that the
world price ratio must differ from the domestic autarky ratio. Given any such
difference, the country gains by exporting what is more valuable on world
markets than at home and by importing from the rest of the warld what
is more costly to produce at home than abhroad. This point is important in
answering the many arguments that attach particular significance to what
goods a country imports or exports. For example, you will hear arguments
in the United States and Canada that it is good to export computers and bad
to export agricultural and forestry products. But both countries have a huge
comparative advantage in such products over countries in Europe and the
Far East where land and resources are scarce. Figure 5.1 emphasizes that
there is no significance to the direction of trade per se, and that arguments
to the contrary should be greeted with great skepticism.

Returning to a point made in the first paragraph of this section, it
also follows that two countries enjoy mutual gains from trade. Figure 4.5 of
the previous chapter depicts a situation in which the equilibrium world price
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ratio lies between the different autarky price ratios of two countries. In
equilibrium, the world price ratio at which the countries trade is different
from the autarky price ratio for each of them. It follows from our analysis of
Fig. 5.1 that both countries are made better off by trade. Each country sells
the product that it produces relatively cheaply and imports the product that
is relatively costly ta produce at home.

By constructing a very special case, Fig. 5.2 illustrates mutual gains
and also makes the point that the direction of trade is of no significance. The
two countries have identical preferences but different production frontiers.
The production frontiers for Home and Foreign are given by XY and
X Y , respectively. Home is relatively good at producing X, while Foreign
is relatively good at producing Y. This difference is then reflected in their
autarky price ratios, Home consuming at A and Foreign at A® in Fig. 5.2.
Free trade allows both of them to reach the same point & = C* at price
ratio p*, with Home producing at @ and Foreign producing at @~.

We emphasize that this is a very special case; in general there is no
presumption that two countries will reach the same utility level through
trade or that the gains from trade will be shared equally. The latter point
will be made many times throughout the book. But the points that both
countries do gain and that the direction of trade is not necessarily of any
significance are general results.

5.2 THE GAINS-FROM-TRADE
THEOREM?

We will now present a somewhat more formal treatment of the gains from
trade. In particular we present a simple proof of what is called the gains-
from-trade theorem. This helps make clear the assumptions necessary to
ensure that a country gains from trade,
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The diagrams that we have presented up to this point make use of the
result from Chapter 2 that, in competitive equilibrium, the economy max-
imizes the value of production at equilibrivm prices. That is, the economy
attains the highest possible national budget line at equilibrium prices.? In
Fig. 5.3, world prices p* result in production at point @ for reasons discussed
earlier. The value of production resulting from producing at any other point
in the production set at price ratio p* must be less than or equal to the value
of producing at §. In particular, we sec that the value of production at @ is
greater than the value of preduction at A, the autarky equilibrium.

Let superscript £ denote quantities produced in free trade and super-
geript @ denote the quantities produced in autarky. Subscript p denotes
production as in Chapter 4. When the value of production is maximized at
free trade prices, we have the following inequality:

piXE+p Yl = piX3 + prY S (5.1)
In words, the value of free trade production at free trade prices exceeds the
value of autarky production at free trade prices. Thia is the resuit shown
in Fig. 5.3. In autarky we must have market clearing as noted in Eq. (4.1}
of the previous chapter, while in free trade we must have trade balance as

noted in Eq. (4.2) or Eq. {(4.3). Using the latter form of the balance-of-trade
equation, Eqs. (4.2) and (4.3) are rewritten here.

Xz =Xxe, YU=VY: pXD+pYE=piX[+pYE (5.2)
Now substitute the market clearing conditions into the right-hand side of Eq.
(5.1), changing production quantities to consumption quantities. Similarly,
substitute the trade balance equation in Eq. (5.2) into the left-hand side of

Eq. {(5.1), changing production quantities to consumption quantities. This
transforms Eq. (5.1) into the following inequality.

piX[ +p¥l = plX2 + py¥e (5.3)
Y
v
Q
A p*
p*
FIGURE 5.3

— Maximization of the value of putput at
0 ‘ X world prices.
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This inequality states that the value of free trade consumption evalu-
ated at free trade prices exceeds the value of autarky consumption evaluated
at free trade prices. This means that in free trade, where consumers can
choose the autarky consumption bundle (X2, ¥'?), they instead choose the
free trade consumption bundle (X!, ¥%), which costs at least as much. In
Fig. 5.3 the autarky bundle lies on a lower national budget line; therefore,
Eq. (5.3) holds as a strict inequality. Because the autarky bundle costs less,
consumers would choose it if they preferred it to the free trade bundle.
This means that the free trade consumption bundle is preferred to the au-
tarky consumption bundle.? This result is known as the Gains-from-Trade
theorem.

The Guoins-from-Trade theorem. Suppose that the value of production is
maximized at free trade prices. Then the value of free trade consumption at
free trade prices exceeds the value of autarky consumption at free trade prices.
The free trade consumption bundle must thus be preferred to the autarky
bundle, because if it were not, consumers would pick the cheaper autarky
bundle.

It is extremely important to understand that this theorem is not trivial
and also that there are many situations in which it fails to hold. In order
to appreciate this, we need to examine more critically the result seen in
Chapter 2 that the value of production is maximized at free trade prices.
While this property may hold in ideal cases such as the simple competitive
model of Chapter 2, it need not hold in more complex cases. Figures 5.4
and 5.5 illustrate two situations in which it does not hold. In Fig. 5.4 there
i3 gome distortion in the economy such that the world price ratio is not
tangent to the production frontier. In such a situation, it is possible that

¥ Y
g
Y
o X o b e
FIGURE 5.4 FIGURE 5.5

Failure of the “tangency condition.” Faijlure of the “convexity condition.”
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autarky consumption at A is superior to free trade consumption at C. The
inequality in Eg. (5.1) does not hold, so neither does the one in Eqg. (5.8).
These inequalities thus require that the free trade price ratio be tangent to
the production frontier when both goods are produced. (If enly one good is
produced, the price ratio must not pass inside the production set.) We can
refer to this as the tangency condition: the free trade price ratio must be
tangent to the production frontier in order to guarantee that the value of
production is maximized at free trade prices.

Figure 5.5 illustrates the other key assumption, convexity of the pro-
duction set. Figure 5.5 depicts free trade production at @ and consumption
at C. This is inferior to autarky consumption at A. Again, the inequality
in Eq. (5.1) does not hold. We can refer to this as the convexity condition:
the production set must be convex in order to guarantee that the value of
production is maximized at free trade prices.

We have seen that the tangency and convexity conditions are sufficient
to ensure that the value of production is maximized at free trade prices.
These conditions will generally hold in economies that have (1) constant
returns to scale, (2) perfect competition, and (3) no other distortions such as
certain production or factor taxes. The production set will be convex, and
prices will be tangent to the production frontier, with the corresponding
restriction holding when the economy is specialized. Later in the book we
will see that difficulties arise when there are production taxes or imperfect
competition. These can lead to a failure of the tangency condition. With
increasing returns to scale or factor market distortions, the convexity con-
dition may fail. We already noted the non-convexity in the presence of scale
economies in Chapter 2.

We would like to close this section by strongly emphasizing that the
existence of distortions or increasing returns does not mean that losses from
trade are likely; it means only that they are possible. Indeed, scale economies
and imperfect competition are major sources of gains from trade, as we shall
show later.

5.3 THE GAINS FROM EXCHANGE

It turns out that the gains from trade can be conveniently broken down
into gains from two distinet sources: gains from exchange and gains from
specialization. The gains from exchange refer to the fact that if individuals
or countries are endowed with different amounts of goods or have different
preferences, they can both gain by trading with each other.

Suppose we have two individuals, Jim and Janet, and that Jim has six
bottles of beer and no bags of peanuts, while Janet has five bags of peanuts
but no beers. As shown in Fig. 5.6, Janet and Jim will both attain utility
level I7, in their respective diagrams. But various possibilities exist for
mutual gains. For example, Janet could give Jim three bags of peanuts for
two beers. They would then move to point C in their respective diagrams,
cach attaining a utility level of Uy. An implicit trading price is established,
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insofar as three bags of peanuts are deemed te be equal in value to two
bee:;'s. Beer is relatively more valuable; the price of beer in terms of peanuts
is 3/2 = 1.5.

Other trades could have been arranged, such as two bags of peanuts for
two beers, establishing a price ratio of 1. Obviously, Janet would prefer this
trade, while Jim would prefer the one mentioned in the previous paragraph.
Different trades affect the distribution of gains between the traders, and
atronger or smarter traders will tend to move the terms of trade to their
advantage, as we will discuss in later chapters. The important point here is
that both individuals will gain something from voluntary trade (otherwise
they would not trade); that is, voluntary trade is mutually beneficial. As
we discussed at the outset of the chapter, this point is extremely important
in countering the popular opinion that any gain from trade by one country
must be another’s loss. It is not true that a consumption gain by Japan or
the United States in trading with Canada must mean an equivalent loss for
someone in Canada. Trade results in mutual gains, as we have just shown.

This result can be demonstrated more formally with the kind of box
diagram shown in Fig. 5.7 (similar to the box diagrams in Chapter 3). The
two goods are again X and Y, and the two individuals are 1 and 2. The
initial endowment point is point E. The welfare levels of 1 and 2 at this
endowment point are given by U} and U2, respectively. You should be able
to convince yourself that moving from E to any point in the interior of the
“lens” formed by U} and U2 will make both individuals better off. But not
all of the possible moves are Pareto optimal—that is, moves after which we
could not make one individual better off without making the other one worse
off. Beginning at E in Fig. 5.7, the set of Pareto optimal trades is given
by the segment of the contract curve between A and A’, where indifference
curves are tangent. Point F' illustrates one posgible Pareto optimal trad-
ing equilibrium between A and A’ at which gains are shared fairly equally. As



68 I Technical Concepts and the Gains from Trade

¥
0
X 2
ui
vl
P
A
E
0, X
Y

FIGURE 5.7

Cooperation and conflict.

discussed earlier, in other trades between A and A’ the gains shift more
toward one trader or the other, but both still do gain. The existence of many
posstble beneficial trades, differing in the distribution of gains, implies that
there is some element of conflict as well as an element of cooperation in
trade.

5.4 THE GAINS FROM SPECIALIZATION

The previous section assumed that the total quantities of all goods were
fixed. In fact, individuals or countries can generally increase total production
and realize additional gains by specializing in the goods they produce most
efficiently. This proposition is usually fairly obvious in the case of individuals.
In modern society no one is self-sufficient, and indeed, most people engage
in an extremely narrow range of work activities in order to earn income to
buy a wide range of goods and services. Everyone seems to grasp the idea
that we would have a much lower standard of living if people all tried to
grow their own food, make their own clothes, build their own houses, and so
forth. Specialization in a narrow range of activities is efficient.

The same principle holds true for countries, although people seem
to lose sight of this fact. One frequently hears arguments in the United
States to the effect that we should be producing a certain good rather than
importing it from abroad. Consider a simple example in which we have two
countries, the United States and Japan, that produce two goods, wheat and
steel. Suppose that the number of tons of wheat or steel that one person
can produce per year in each country is given in Table 5.1. One labor-year
devoted to wheat production in the United States results in 30 tons of wheat,
and so forth.
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The United States is relatively more productive in wheat, and Japan is
relatively more productive in steel. Using terminology familiar to most read-
ers, the opportunity cost of producing one more ton of steel is three tons of
wheat in the United States, but anly 1 ton of wheat in Japan. Japan has an
advantage in steel in the sense of being the low opportunity cost producer of
steel. Suppose we now move one worker in the United States out of steel pro-
duction and into wheat production. Similarly, we move one Japanese worker
out of wheat production and into steel production. Changes in outputs fol-
lowing this reallocation are given in Table 5.2. The table shows that simply
moving workers in each country into the industry in which the country has
the advantage (its low opportunity-cost industry) results in an increase in
the world outputs of otk goods. The countries may then engage in trade that
leaves both better off.

Now suppose that Japan is more productive in both goods. Do gains
from specialization still exist? The answer is a definite yes, as was first
pointed out by the 19-century British economist David Ricardo. Let us
double the productivities of Japanese workers shown in Table 5.1. We will
now have the situation in Table 5.3. In this example Japan is said to have
an absolute advantage in both goods, whereas in Table 5.1 the United States
had an absolute advantage in wheat and Japan an absolute advantage in
steel. But in both cases the United States is said to have a comparative
advantage in wheat, meaning that the American economy is relatively more
productive in wheat; the United States can produce 1 ton of wheat at an
opportunity cost of % ton of steel, whereas in Japan the opportunity cost of
1 ton of wheat is 1 ton of steel.

Definition. A country has an absoluie advantage in good X if one unit of labor
produces more X than is produced by one unit of labor in the other country. A
country has a comparative edvantoge in X if its opportunity cost of X in terms
of Y is less than in the other country.

Ricardo noted that as long as some pattern of comparative advan-
tage exists, there will be gains from trade, regardless of whether one
country has an absolute advantage in all goods. To see this, suppose we
now reallocate two workers in the United States from steel to wheat and
one worker in Japan from wheat to steel. The resulting changes in outputs

TABLE 5.1 TABLE 5.2

One labor-year of Changes in outputs due to

production reallocation of one worker
uU.s. Japan us. Japan Total

Wheat 30 20 Wheat +30 -20 +10

Steel 10 20 Steel -10 +20 +10
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TABLE 5.4
TABLE 5.3 Changes in outputs due to
One labor-year of reallocation of two workers
production in United States, one in Japan
U.s. Japan 0.8, Japan Total
Wheat 30 40 Wheat +60 -40 +20
Steel 10 40 Steel ~20 +40 +20

are given in Table 5.4. Once again, we see that the total outputs of both goods
can be increased if both countries specialize according to their patterns
of comparative advantage. Gains from specialization will always exist if
countries have different opportunity costs (i.e., if there exists some pattern
of comparative advantage).

Figure 5.8 summarizes our discussion by showing how the total gains
from trade can be decomposed into gains from exchange and gains from
specialization. Point A gives the autarky production/consumption point,
and U, gives the autarky utility level. Suppose the economy can now
trade at prices p*, and suppase that the economy cannot change its cutput
levels (production is fixed at A). Gains from exchange can still be realized
by trading to point E. The movement from A to E and the increase in
utility from U, to U, illustrate the gains from exchange. But further
gaing can be realized if we move the production peint to @, showing
relatively more specialization in good X . The movement from £ to C and
the increase in utility from U, to Uy illustrate the gains from speciali-
zation.

FIGURE 6.8
X Decomposition into gains from exchange
and gains from specialization.
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5.5 THE DISTRIBUTION OF GAINS
WITH HETEROGENEOUS TASTES®

The preceding sections have shown that a country will gain from interna-
tional trade in the sense that it can potentially consume more of both goods.
The gains were illustrated with the use of community indifference curves,
although the main argument can be made without them. But while trade
may result in aggregate consumption gains, these gains are not necessarily
distributed evenly among the members of a society. Indeed, it is possible
that certain groups will actually be worse off in a situation of free trade
than in an autarky or a restricted trade situation. These possibilities must
be understood when you are evaluating certain trade policy questions.

One possibility occurs when individuals in a society have very different
tastes. Suppose that all individuals in the society have identical factor en-
dowments and therefore identical incomes and budget lines. Suppose that the
world priceratio exceedsthe priceratiothat would prevailinautarky(z” > p,)
so that the country exports X and imports Y (as in Fig. 5.1 with p* = pJ).
Now consider two individuals with different tastes (but identical incomes).
Let AA' in Fig. 5.9 be the identical autarky budget line for both individuals.
Individual 1 has a high preference for ¥ and so chooses autarky consump-
tion bundle A;. Individual 2 has a high preference for X and therefore chooses
bundle 4. Their utility levels are given by U ! and U/ 2, respectively.

As was shown in Fig. 5.1 (p* = p3), trade has the effect of raising the
relative price of X, which we illustrate in Fig. 5.9 by rotating the budget
line to TT’. Individual 1 increases her consumption from A, to 7', and
experiences an increase in welfare from U} to U}. But the increased price
for X has affected individual 2 so adversely that his consumption falls from
Ag to Ty and his welfare from U2 to U,?. Thus, when individuals have
heterogeneous tastes, the gains from trade will be distributed unevenly, and
some groups may indeed become worse off.

FIGURE 5.9
X Distribution of gains with heterogeneous
preferences.
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One example of this problem was the entry of Great Britain into the
European Economic Community (EEC) in the early 1970s. Prior to entering,
Great Britain had imported inexpensive food from countries such as New
Zealand and Australia. After entering, the British were forced to pay much
higher European prices for many foods, especially meat. In exchange for
this, the British were able to purchase a wider range of manufactured goods
at cheaper prices. The net benefit to a household would surely depend on
the household’s income, number of children, and so on. It is likely that some
large families with Jow incomes that were spending a large fraction of family
income on food were made worse off by entering the EEC.

5.6 THE DISTRIBUTION OF GAINS
WITH HETEROGENEOUS
ENDOWMENTS

A second example of uneven distribution of gains from trade occurs when
individuals differ widely in their factor endowments. Suppose that society is
comprised of two distinct groups, capitalists and laborers, and that laborers
own no capital and capitalists perform no labor. Assume also that X is
labor-intensive and that Y is capital-intensive.

Budget lines for laborers and capitalists are shown in Fig. 5.10, with
each group’s initial autarky income constraint given by AA’ and each group’s
initial welfare level by U,. Now assume that trade raises the price of X as
in Fig. 5.1 from p, to p;. The economy responds to this change by shifting
resources out of Y production and inte X production. The outputs of the
economy move from peint A in Fig. 5.1 to point @».

In a later chapter, we will show that this inerease in the output of X,
the labor-intensive good, leads to an increase in the demand for and price of

¥ Laborers ¥ Capitalists
T
A
alt 7
Ua
v, U
U, x —-— x
G AT o ™ A
FIGLURE 510

Distribution of gains with
heterogeneous endowments.
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labar. Similarly, the decrease in the production of ¥, the capital-intensive
good, leads to an overall decrease in the demand for and price of capital. The
commoadity price changes caused by trade in turn cause factor price changes.
In these circumstances the budget line of laborers will shift out everywhere
as in Fig. 5.10. Laborers will be better off even if they wish to consume only
X, the good whose price has risen with trade. Conversely, the budget line
of capitalists may shift in everywhere because of the decrease in the price
of capital and the subsequent decreases in capitalists’ incomes. Capitalists
thus lose from the income redistribution caused by trade.

A good example of income redistribution caused by international price
changes occurred in the United States during the 1970s. The redistribu-
tion among states and among economic groups resulted from the oil price
increases that occurred during that decade. The energy-producing states
realized huge gains from the price changes, while the energy-consuming
states were certainly much worse off.

5.7 CONCLUDING REMARKS

This chapter develops ane of the most important ideas of international trade
theory, the proposition that countries can benefit mutually from free trade.
You should now be able to counter many of the anti-trade arguments you
read in the press (which is often simply reporting the speeches of politicians
and labor and business leaders). Nevertheless, some arguments may raise
valid concerns about free trade. Gains from trade can be distributed very
unevenly and, in the absence of some redistribution plan, some groups
within society have legitimate fears. The following points summarize the
principal concepts of the chapter.

1L Countries can gain from trade if they can trade at any prices different
from their autarky prices. Any price difference allows a country to gain
by selling what is relatively more valuable on world markets and buying
on world markets what is relatively more costly to produce at home.

2. There is no particular welfare significance to the direction of trade.
International price differences determine the most efficient direction
of trade. Canada and the United States gain from exporting primary
products because they are very efficient at producing them.

3. Gains from trade are mutual. The gains by one country are not at the
expense of other countries. As we noted in Fig. 5.7, there are generally
many trades that can leave both parties better off. Each possible trade
leads to a different distribution of the gains, with the result that there
is some element of conflict as well as an clement of cooperation in
international trade.

We emphasized that there are certain assumptions needed to prove

the gains-from-trade theorem. When there are various distertions such

as taxes or imperfect competition, or when there are non-convexities
due to scale economies, gains cannot be guaranteed. On the other hand,

»
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we will argue later in the book that scale economies and imperfect
competition are nevertheless likely to be very important sources of gains
from trade. Thus, these problems do not argue against trade; they simply
emphagize that corrective domestie policies may need to accompany free
trade agreements. Much more will be gaid in later chapters.

. The gains from trade can be broken down into gains from exchange

and gains from specialization. Exchange allows consumers to exploit the
differences in their endowments or preferences. Specialization allows the
world to produce more of 2ll goods by allowing each country to concentrate
on what it does best (produce goods for which it has a low opportunity
cost).

The gains from trade will not be shared equally by all citizens of a country.
Because individuals have different tastes or different endowments {recall
that trade changes factor prices), some individuals may even be worse
off. In the absence of income redistribution to compensate the losers,
some groups will rationally oppose any move to free trade or lobby hard
for protection. This will be a key point in our discussions of the political
economy of trade policy in later chapters.

PROBLEMS

1

2.
3.

2

Show that a country gains increasingly from trade as the world price ratio departs
further from the autarky price ratio.

Derive the inequality in Eq. (5.3) using Egs. (5.1} and (5.2).

Suppose that we change Fig. 5.2, making preferences different in the two countries
such that Home has an autarky equilibrium at @ and Foreign has an autarky
equilibrium at Q*. Is it possible for the countries to gain from trade?

Use the Jim and Janet example of Fig. 5.6 to prove that if three bags of pea-
nuts trade for two beers, the price of beer in terms of peanuts is 3/2 = 1.5, not
2/3 = .617.

With reference to Section 5.4, show that if there is no pattern of comparative
advantage (the ratios of wheat to steel production are the same in the two
countries), then no gains from specialization exist.

Redraw Fig. 5.8 far the case in which the world price ratio is less than the autarky
price ratio. (If you can’t do this, you don't really understand the diagrams.)
Suppose we know that with trade the total amounts of both goods consumed
exceed the amounts consumed in autarky, With reference to either Section 5.6 or
5.8, can you prove that the group that is better off with trade could compensate
the losers so that both groups end up better off relative to antarky?

NOTES

1.

Note that we never observe an autarky equilibrium in the “real world” (although trade
is severely restricted in many countries). We use the autarky equilibrium as a conceptual
device: in order to understand the effects of trade, we consider what would happen in the
complete absence of trade.
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2. This section is more advanced and can be skipped without Toss of continuity. However, the
same methodology will be used often in more advanced sections of the book. An investment
in time at this point could have a payoff later in the book.

3. 'To use more technical terminology, in competitive equilibrium the world price ratio is
supporting to the production set. Basically, this just means that the set of all feasible
production points lies an, or on the same side of, the world price ratie. (If you turn Fig. 5.8
over, you see that the production set sits on the price ratio; i.e., the price ratio “supports”
the production set.)

4. Some readars will recognize thia as a revealed preference argument: the consumers could
have chosen the autarky bundle, but instead chose the more expensive free trade bundle,
thus revealing that they prefer the free trade consumption bundle.

5. A more advanced mnalysis of the distribution of gains among individuals is given by
Chacholiades (1978), Chapter 12.
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TRADE

6.1 THE NO-TRADE MODEL

In the previous chapter, we emphasized that countries gain from trade by
importing what is relatively costly to produce at home and by exporting
what is produced relatively cheaply (efficiently) at home. But what are
the underlying characteristice of an economy that give it its pattern of
comparative advantage? Part 2 of this book, comprised of Chapters 6-13,
turns to this question, These chapters, with the exception of Chapter 12,
examine alternative sources of national differences that can give rise to
trade. Chapter 12 focuses on scale economies, which can give rise to trade
even between identical economies. Part 2 of the book is thus concerned
with the determinants of the direction of trade, those characteristics that
determine the pattern of imports and exports by particular countries.

In fact, the trade of any country is a complex outcome of many causes
all operating at the same time. There is generally no single cause of trade,
but in order to understand the overall picture, we need to study how each
possible cause of trade operates in isolation. The empirical question of
which particular determinant of trade is the most important for a particular
country is addressed in Chapter 14.

A convenient method of examining the causes of trade is to first
imagine a world in which there is no trade. In terms of our simple model,
this would be true if all autarky price ratios were identical and there
were no scale economies. Thus, we begin by imagining a situation in which
all countries have identical, convex production sets and in which the same set
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of community indifference curves prevails in all countries. We are assum-
ing that any two countries can be represented by the situation shown in
Fig. 6.1.

What assumptions are necessary to ensure that the demand and supply
situations in all countries are identicai? This question is easily answered by
recalling from Chapters 2 and 3 the underlying assumptions that were made
in deriving the production possibility curve and the community indifference
curves. On the demand side it is sufficient to assume that identical and homo-
geneous tastes exist throughout the world. On the production side three con-
ditions determine the position and shape of the production possibility curve:
degree of homogeneity, factor endowments, and production functions. Thus,
to achieve identical production possibility curves in all countries, it is suffi-
cient to assume that all countries have the same constant-returns production
functions and that all countries have the same factor endowments. These
assumptions will give the same aggregate demand and supply relationships
in all countries, but there is one further restriction that we must impose. We
are seeking conditions that will make commodity price ratios the same in all
countries, and this will be the case only if commodity prices are determined
by aggregate demand and supply. We must, in other words, ensure that
equilibrium prices are determined by the tangency between the highest
community indifference curve and the production possihility curve as shown
in Fig. 6.1, and to ensure this we assume that there are nao distortions in the
model. Distortions include taxes, subsidies, and imperfect competition. We
can write down & set of five conditions that together guarantee the no-trade
situation. These are

L Identical production functions among countries
2. The same relative endowments in all countries

0 X FIGURE 6.1
i Two identical countries.
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0 - - X FIGURE 6.2
™, T Offsetting bases for trade.

3. Constant returns to scale
4, Identical and homogeneous tastes in all countries
5. The absence of distortions (e.g., taxes, subsidies, imperfect competition)

While these five conditions are sufficient to imply that there will be
no trade, there are obviously many other models that could be invented in
which autarky prices would be identical so that no trade would take place.
In other words, while this set of assumptions will guarantee no trade, it is
not the only set of assumptions that will do so. This is illustrated in Fig.
6.2, where subscripts A and f refer to the countries H and F, respectively.
Production conditions are clearly different in the two countries, with H
producing relatively more Y and F relatively more X at any common price
ratio. Demand conditions also differ, however, and in the situation shown,
these differences are just enough to offset the production conditions, leaving
autarky prices identical.

The real importance of these five conditions is not that they describe
a world in which there will be no trade, for such a situation is not of much
interest, but that they summarize the various things that can cause trade. If
any one of the five conditions is relaxed, a situation will arise in which trade
will be possible. These five conditions can therefore be thought of as the five
broadly defined determinants of, or bases for, trade. The next seven chapters
will investigate how the relaxation of each of these five assumptions can give
rise to international trade and will discuss the implications of the models
derived in each situation.

6.2 SOME METHODOLOGICAL

CONSIDERATIONS

In the last section it was argued that the relaxation of any one of the five
assumptions listed will give rise to a situation in which international trade



82 II: Causes and Consequences of Trade

can take place. To illustrate this, we will relax each of the assumptions
in turn, maintaining all four of the others, and examine the implications
for international trade. This approach is sometimes criticized as being
unrealistic in the sense that the models generated do not accurately describe
the real world. To assess the relevance of this criticism, we must understand
precisely why this approach is being employed and what kinds of conclusions
we expect to draw from the analysis.

It is clear that no conclusions about a specific cause of trade can be
derived unless we can be sure that no other things are causing trade at
the same time. For example, we could not identify the effects of demand
differences in & model in which endowments were also different, for it would
generally be impossible to separate the effects of these two variables. This
is the situation of Fig. 6.2, where the two conditions are offsetting, resulting
in identical autarky prices. Qur analysis can be thought of as a kind of
theoretical experiment in which, in order to study the effects of one variable,
all other variables are neutralized.

At this stage of the analysis, then, the question of whether the model
is “realistic” is not a relevant one, for no claim has been made about its
predictive powers. In each of the models developed in subsequent chapters,
the strict assumptions made are necessary in order to izolate the effects of the
particular determinant being examined. The assumptions of no distortions,
identical production functions, and so on, are made not to describe the real
world but to allow individual determinants to be considered in isolation.

While developing realistic models is not necessary for the kind of
theoretical experiments that we have just described, it is the principal
focus of empirical analysis. If we were interested in empirical tests of trade
models, we would be faced with determining a set of assumptions appropriate
for a model used to explain real-world trade flows. If the implications of
the various determipants of trade models are different, then we would
ideally include any variable that can cause trade. In practice, of course,
some simplification is necessary, and each investigator has to decide which
variables are important and how the model should be constructed.

To strengthen this last point, consider the fact that nonre of the five
conditions holds between any two countries in the world (although in some
cases, a condition can be “close” to holding). In comparing the characteristics
of North America, the European Union, and Africa, for example, we would
find that the United States and Canada have a higher ratio of land endow-
ment to labor endowment relative to Europe. North America and Europe
have superior technology and higher endowments of physical and human
capital relative to unskilled labor when compared to Africa. We would find
that many important industries such as aircraft, autos, and chemicals have
strong scale economies. We would find that tastes differ across countries
and are far from homogeneous in any one country. (For example, the share
of income spent on food declines steadily with per capita income.) Countries
have tax systems that differ significantly from one another, and many indus-
tries (generally those with strong scale economies) are characterized by small
numbers of firms and significant imperfect competition.
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The assumption that two countries have only one basis for trade
(only one of the five conditions fails to hold) is made for the purposes of
understanding that basis’ individual contributions to determining trade. It

is the job of empirical analysis to determine the quantitative importance of
the five bases for trade.



CHAPTER

7

DIFFERENCES
IN TECHNOLOGY

7.1 A SIMPLE MODEL OF PRODUCTION
FUNCTION DIFFERENCES

The determinants-of-trade question will be analyzed in the next seven
chapters by relaxing, in turn, each of the five assumptions from Chap-
ter 6 and examining the implications for internationa! trade. The first
model we consider is ene in which production functions (technologies) differ
across countries. This model is often associated with 19th-century British
economist David Ricardo. In order to keep the model simple and the focus as
clear as possible, we will assume that labor is the only factor of produection.
By differences in technology, we mean that the amount of output that can
be obtained from one unit of labor differs across countries. The one-factor
model can be thought of as a special case of condition 2 of the previous
chapter: with one factor, the issue of differences in relative endowments
does not arise.!

Constant returns to scale are assumed. In terms of the production
functions of Chapter 2, a one-factor model with constant returns will have a
linear production possibility frontier. As we will see later, this assumption
significantly simplifies the analysis. We also impose the remaining condi-
tions of Chapter 6: there are no distortions such as imperfect competition or
taxes, and tastes are identical and homogeneous (the last assumption is not
actually needed for any of the principal results).

84
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7.2 ABSOLUTE AND COMPARATIVE
ADVANTAGE

The Ricardian model assumes that laber is the only constraint on the
production process. Thus, assuming that two goods, X and Y, are produced,
the production functions and the labor constraint can be written as

X =F.(L) (7.1)
Y = F,(L,) (7.2)
L=1L1,+L, (7.3

We assume that the production functions are characterized by constant
returns to scale, and this implies that Egs. (7.1) and (7.2) take the simple
forms

X = al, (7.4)
Y = gL, {7.5)

where a and g are some positive constants. The assumption that production
functions differ between countries implies that the values of @ and B will be
different in the two countries. Note that « and 8 are the marginal products
of lobor in industries X and Y respectively: a and B give the additional
outputs obtained from one unit of labor.

The Ricardian approach is illustrated in Table 7.1 (similar to Table 5.1},
where we show the outputs of X and Y produced from one unit of labor in
two countries, H and F. 1t ig asgumed that in Country H, 20 units of X are
produced from one unit of labor, whereas 30 X can be produced in Country F
with one unit of labor. Home produces 20 Y from one unit of labor, while
Foreign produces 10 Y from one unit of labor.

It can be shown that in this situation, profitable production special-
ization is possible for both countries. Country F has an advantage in the
production of X, while Country H has an advantage in the production of
Y. We can imagine a situation in which Country F specializes in X and
Country H specializes in ¥ and in which consumers in both countries max-
imize their welfare through international trade. Using the terminology of
Chapter 5, F is said to have an absolute advantage in the production of X :
a, < ar. H is said to have an absolute advantage in the production of Y;

By > By.

TABLE 7.1

Marginal products of labor
Home Fareign

X @, = 20 a = 30

Y Br =20 B =10
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TABLE 7.2
Changes in outputs due to labor

reallocation of ane worker from X to
Y in Country H and one worker from
Y to X in Country F

Home Foreign Total
X —20 +30 +10
Y +20 ~10 +10

Table 7.2 shows the possibility of increasing world production of both
commodities through specialization. If we move one worker from X to Y in
Home and one worker from Y to X in Foreign, the total world production of
each commodity rises by 10 units.

Now consider Table 7.3, where we again show the outputs of X and
Y produced from one unit of labor in two countries, but where we have
changed the marginal products of labor in X and ¥ in Country H from 20
to 5. Now Country F is more efficient in the production of both commodities,
so it i3 said to have an absolute advantage in the production of both X and
Y. The question that now arises is whether profitable trade is still possible
in this situation. The same type of exercise we performed in Chapter 5 will
convince us that it is, for we observe that while Country H has an absolute
disadvantage in the production of both commodities, there is a comparative
advantage for H in the preduction of commodity Y : B,/ay > Bflar. In
Country F, three units of X must be sacrificed to produce one unit of Y, but
in Country H, only one unit of X must be sacrificed to produce a unit of ¥
The opportunity cost to Country F of producing a unit of Y is three times as
much as in Country H.

Table 7.4 illustrates that there are still production efficiency gains to
be captured by the two countries. In Table 7.4, we perform an experiment
similar to that in Table 7.2, except that we move four workers from X to Y in
Country H and one worker from ¥ to X in Country F. The total world outputs
of both goods rise, demonstrating that there are still gains from specializa-
tion to be captured even if one country is more efficient at producing both
goods. Table 7.4 illustrates the principle of comparative advantage, which we
defined in Chapter 5. What is needed to ensure gains from specialization is

TABLE 7.3

Marginal products of labor
Home Foreign

X a =5 a = 30

Y Br =35 Br = 10
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TABLE 7.4

Changes in outputs due to labor
reallocation of four workers fram

X to Y in Country H and one worker

from Y to X in Country F

Home Foreign Total
X —20 +30 +10
Y +20 -10 +10

a pattern of comparative advantage, by which we mean that the ratios of
the marginal products of labor differ in the two countries.

7.3 THE PRODUCTION POSSIBILITY
FRONTIER

Figure 7.1 illustrates the production frontiers for countries H and F based
on the pattern of comparative advantage indicated in Table 7.1. Let L;, and
Zf denote the labor endowments of countries H and F, respectively. The
production frontier for Country H, H H ', has a maximum X output of a; Ly
and a maximum Y output of B;L;. The production frontier for Country F,
FF', has a maximum X output of a;L; and a maximum ¥ output of 8¢L;.
The distance of a country’s production frontier from the origin depends on
the absolute levels of its labor productivity coefficients (a, 8) and on its labor
endowment ().

The slope of a country’s production frentier 18 simply the ratio of that
country’s labor productivity coefficients: —AY/AX = B/a. In autarky, Home
and Foreign are in equilibrium at points A;, and A;, respectively. This simple
Ricardian model with linear production frontiers has the property that a
country’s autarky price ratio is given by the slope of its production frontier.?
Because the slope of the production frontier reflects a country’s comparative

Y

FIGURE 7.1
X Production frontiers and autarky
o H F equilibria.
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Y

s pnd
b >p,

FIGURE 7.2
Specialization at alternative world price
ratios.

O

advantage, autarky prices reflect comparative advantage. Absolute advan-
tage is reflected in the distance of the production frontier from the origin, as
just noted.:

Figure 7.2 considers how Country H will respond to the possibility of
trade. The first important point is that if the world price ratio p* happens to
equal the domestic autarky price ratio pj, then H will wish to consume at
Ay but will be indifferent to producing at any point between and including
H and H' on the production frontier. For example, H could specialize in
Y and produce at H in Fig. 7.2, exporting ¥ and importing X to reach
consumption peint 4. Or it could just as well specialize in X' at point H ' in
Fig. 7.2, exporting X and importing Y.

What about trade at world price ratios that differ from the autarky
price ratios? At any price ratio p* that differs from the slope of the production
frontier, a country will specialize completely. At the world price ratio p; > pj
in Fig. 7.2, H will specialize in X at point H ', exporting X and importing
Y to reach consumption point €. At the world price ratio p; < p#, H will
specialize in ¥ at point H in Fig. 7.2, exporting Y and importing X to reach
consumption point C3. In order to see that specialization is an equilibrium
when p* differs from p§, recall from Eq. (2.12) of Chapter 2 that the slope
of the production frontier is the ratio of the marginal products of labor in
the two industries: MRT = MP,y/MPry = B/a. Thus, if the price ratio is
steeper than the production frontier, as it is in the case of p; in Fig. 7.2,
then we must have

B

1’% >MRT = © 3 pju>p;B (7.6)

¥
The value of the marginal product of labor in X is greater than the value
of the marginal product of labor in ¥ . The only way to ensure equilibrium
is to produce X with the equilibrium wage w equal to the value of labor’s
marginal product in X . ¥ is then unprofitable and is not produced. It can-
not be the other way around, because if v were equal to p, B, then p, o« would
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exceed w, and it would be profitable for a firm to enter the X industry.
Equilibrium with p* > p® is thus given by

pla=w>pp>X =X, Y=0 (7.7)

where X is the economy’s maximum output of X (H' in Fig. 7.2).

7.4 EXCESS DEMAND AND
INTERNATIONAL EQUILIBRIUM

The fact that countries can potentially gain from trade does not necessarily
ensure that they will in faet capture these gains. The purpose of this section
is to examine a competitive equilibrium between two countries and show
that in general, both gain. As we will show in the next section, the worst
outcome for one eountry is for it to capture zere gains, but it cannot be made
worse off through trade in a competitive, distortion-free world.

Results from the previous section are transferred to an excess demand
diagram in Fig. 7.3. The “flat” section of Country H's excess demand curve at
its autarky price ratio pj corresponds to the results discussed in connection
with Fig. 7.2: at the autarky price ratio, H will consume at 4; but wiil be
indifferent to producing at any point on its production frontier H H'. The
distance O’ in Fig. 7.2 thus corresponds to the distance H'H in Fig. 7.3.
This horizantal section of the excess demand curve is of some interest, as
we shall see shortly.

At world price ratios p* greater than p§ , H will wish to export X . p] in
Fig. 7.3 corresponds to p; in Fig. 7.2. At world price ratios p* less than pj,
H will wish to import X . p; in Fig. 7.3 corresponds to p; in Fig, 7.2.

Figure 7.4 presents the excess demand curves for both countries based
on their production frontiers in Fig. 7.1. Each excess demand curve has a flat

p=p,/B,

1
—(X;XP) H 0 H X-X) —(X;Xp) Ef o E, (XL,"XP)
FIGURE 7.3 FIGURE 7.4
Country H’s excess demand curve, International equilibrium.
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section at that country’s autarky price. In the situation shown in Fig. 7.4,
international equilibrium occurs at price ratio p* at which the import
demand of H (E; > 0) matches the export supply (E; < 0) of Country F.
As we discussed earlier in the book, the equilibrium world price ratio falls
between the autarky price ratios of the two countries. If this were not the
case, then both countries would want either to import or export the same
good. For example, if p* > pf, then both countries would wish to export X,
which cannot result in an equilibrinm.

We know from Chapter 5 that when the free trade price ratio differs
from each country’s autarky price ratio, as in Fig. 7.4, both countries
must gain from trade. However, the gains from trade are not necessarily
distributed “evenly” (whatever that might mean), and the country that
trades farther away from its autarky price ratio gains more than the other.

7.5 THE ROLE OF WAGES

We have shown that in the Ricardian model, comparative advantage is deter-
mined simply by the relative productivity of labor in producing commodities,
or, equivalently, by international differences in production functions. It may
seem surprising that wage rates did not enter the discussion. After all, there
has been much concern expressed in high-income economies about the pos-
sible effects of competition from low-wage workers in developing countries.
In this section we examine the role of wages in the Ricardian framework.
We will show that in this model, international differences must adjust to
reflect underlying real productivity differences, but that all workers gain
real income in moving from autarky to free trade. However, more productive
economies do enjoy higher real wages in equilibrium.

Begin with a simple ocbservation about wages in autarky in the Home
countiry, for example. Because of perfect competition, the value of the mar-
ginal product of labor must equal the wage rate in each sector, as we have
discussed before.

Prar =wn  pyPr = wy (7.8)

Here, o and 8 are the marginal products of labor in goods X and Y. It
immediately follows that the relative price in autarky is independent of the
wage rate:

P = Brley (7.9)

This equation reflects what Ricardo referred to as the Labor Theory of
Value. Relative prices must equal relative real costs in terms of labor inputs.
Here, if sector Y has a relatively low marginal product and sector X has
a relatively high marginal product, the home country is likely to have its
comparative advantage in good X. The wage rate, which is the nominal
price of labor, has no effect on relative commodity prices as long as it is the
same in both sectors.



7: Differences in Technology 91

The wage tate is relevant for determining real wages, or the living
standards of laborers. Note from Egs. (7.8) that real wage rates equal
marginal labor productivities:

wplp? = @y wylp? = B (7.10)

These “real wages” can be interpreted graphically as the end points on the
budget line of an individual worker. Assume that 1 worker owns 1 unit of
labor. 8 is the maximum amount of Y that can be purchased if all income is
spent on Y ; similarly, a is the maximum amount of X that can be purchased
if all income is spent on X. An individual worker’s budget line is given in
Fig. 7.5. :

Consider again the movement from autarky to free trade. This change
will alter nominal wages in both countries, generating wage rates w; and
wys. To determine the impacts on real wages, note that in free trade the
home country exports good ¥ and the foreign country exports good X . Since
the free trade prices of each good must equal the average cost of producing
them, we know that real wages for a home laborer are constant in terms
of good Y. However, the worker can now purchase good X at price ratio
p* < B/ay. Because the price ratio p* is the vertical intercept of the budget
line (8; ) aver the horizontal distance, the horizontal intercept (i.e., the real
wage w;/p;) must be 8,/p* > m,. The intercepts of the consumer’s budget
line in free trade are now given by

wlp; = Balp™ > an  wulp) = Ba (7.11)

Thus, trade does not alter the home country’s real wage in terms of its export
good, but it does change the real wage in terms of its import good. The free
trade budget line is shown in Fig. 7.5, where we see that the welfare of an
individual worker rises from U, te U;. A corresponding argument can be
made about the welfare of an individual worker in Country F, whose income
is fixed in terms of good X but rises in terms of Y .

Y

FIGURE 7.5
Budget line of an individual worker
in Country H.
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There is an important final point to make. It is quite possible that
in free trade, real wages are higher in one country than- in the other. We
can show that if the home country, for example, has an absolute adventage
in both goods, it will necessarily have a higher real wage than does the
foreign country. In such a situation, we have a, > ay, where oy is a worker
in Country F’s real wage in terms of X. Using o > ay together ‘with
Eqs. (7.11), we have :

wilpl > w, > op = wylp; (7.12)

We can similarly show that a worker in Country H earns a higher wage
in terms of good ¥ when H has this absolute advantage in both goods. In
summary, absolute advantage is important for determining differences in
real wages (per capita incomes) across countries, but comparative advantage
determines the direction of trade.

7.6 THE DISTRIBUTION OF GAINS
FROM TRADE: BIG VERSUS SMALL
COUNTRIES

The purpose of this section is to use the Ricardian model to discuss the
division of gains from trade between two countries. One principal determi-
nant of this division is the economic size of countries, measured in terms of
either their factor endowments or their productivity levels. In other words, a
country grows “bigger” economically as its production frontier moves farther
from the origin. Let us conduct a thought experiment with our two countries
in which we make Country F bigger by shifting its production frontier in
a parallel fashion farther out from the origin. This can be accomplished
either by increasing F's endowment of labor or by improving its technology:
increasing « and 8 in the same proportion.

The effect of this is shown in Fig. 7.6, where FF is the initial
production frontier and F,F] is the expanded frontier. This expansion
will leave F’s autarky price ratio unchanged and increase the length of
the horizontal segment of its excess demand curve (equal to Country F's
maximum output of X, OF ). Suppose that pg in Fig. 7.6 is the initial world
equilibrium price ratie, so that F specializes in the production of X and
consumes at point Cp. Now expand the production frontier to F F|. If we
hold the world price ratio constant at pj, F will now wish to produce at

| and consume at C;. Provided that Country F wishes to spend some of
its increased income on ¥ (homogeneous demand may exist, but it is not
necessary), then Country F will wish to export more X and import more Y
at the existing equilibrium price ratio py.

The same argument can be made for any price ratio. The expansion
of the production frontier will lead Country F to wish to trade more at any
world price ratio. The effect on Country F's excess demand curve is shown
in Fig. 7.7. EfE; is F's initial excess demand curve. The new excess de-
mand curve is shown by EE . The horizontal segment, corresponding to the
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X
o (X, X,)
FIGURE 7.6 FIGURE 7.7
Growth in Country F. Expansion in Country F's excess demand.

distance OF ] in Fig. 7.5, expands; therefore, the country now desires to
trade more at any price ratio other than its autarky price ratio.

Assuming that nothing has happened in Country H, p§ can no longer
be an equilibrium price ratio. Country H wants to import the same amount
of X that it did previously, but Country F now wants to export more X . There
is an excess supply of X, so the world price ratio must fall to reestablish
equilibrium. This is shown in Fig. 7.7 as a fall in the price ratio from p}
top;.

! The change in the world price ratio due to the increase in Country F’s
size (productivity) has important implications for the gains from trade.
First, Fig. 7.6 could be used to show that Country F gains less by growth
than if the price ratio had stayed constant at p; (try to redraw Fig. 7.6 with
the price ratio falling from pj to p}). In technical language we say that F’s
terms of trade have deterioraied: the equilibrating price change involves a
fall in the relative price of F's export good. For Country H, on the other
hand, the price change due to F's growth is beneficial. H's terms of trade
have improved: the price change invelves an increase in the relative price of
H’s export good (fall in the relative price of H’s import good). This is shown
in Fig. 7.8, where the price change from p; to p; leads to a consumption and
welfare increase from Cy to Cy.

An extreme case of unequal distribution of the gains from trade between
countries ig shown in Fig. 7.9. In this case, Country F is sufficiently larger
than H so that the equilibrium occurs at Country F’s autarky price ratio P
The equilibrium world price ratio is at one extreme of the feasible spectrum
between the two autarky prices. Country H imports the quantity £, while
Country F exports E¢ of good X . In this case, Country F captures no gains,
although it is not worse off with trade. All gains from trade are captured by
the smaller Country H. Country F is indifferent to trade.
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FIGURE 7.8 FIGURE 1.9
Effect of growth in Country F on Equilibrium world price equal to Country F’s autarky
Country H. price.

Two things can be learned from this exercise. First, smaller countries
are likely to be major gainers from free.trade. This result is of consid-
erable importance insofar as some smaller countries worry sbout their
positions vis-a-vis large countries. Many Canadians, for example, worry
about whether Canada gets a “good deal” in trade with the United States,
whose economy is approximately 10 times larger. But the analysis we have
just made suggests that, in a free trade situstion, Canada may be doing
very well indeed. At the same time, it does not follow that the United States
does not gain from trade. Although not small compared to Canada, the
United States is certainly small compared to the world as a whole and can
therefore expect significant gains from trade. (Later in the book, we will
discuss the ability of large countries {0 use tariffs to extract more gains
from trade.)

The second thing to learn from this analysis is that a country may
benefit from productivity growth in its trading partner. Trade is not warfare,
as we have noted, and productivity growth in a trading partner should not
be likened to increasing arsenals in an enemy country. Figures 7.6 to 7.9
illustrate that Country F passes on the benefits of its productivity growth
to Country H in the form of a lower price for its import good.? Indeed, it is
theoretically possible that the deterioration in the terms of trade may be so
severe for Country I that it is made worse off by its productivity growth
(although it still gains from trade relative to autarky). This possibility is
referred to as immiserizing growth and will be discussed in the final chapter
of the book. American consumers have benefitted from the tremendous
productivity growth in Japanese consumer electronics, and Japanese have
similarly benefitted from the great improvement in many American exports
such as aircraft.
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7.7 CONCLUDING REMARKS

This chapter is the first of several that explain the underlying differences be-
tween economies that can lead to differences in autarky price ratios, thereby
leading to trade. Here we focus on differences in production functions or
technologies between two countries. Countries can exploit these differences,
with each country specializing in the good in which it has a comparaiively
better technology and exporting that good in exchange for the good in which
is has a comparatively poorer technology. The principal results of the chapter
are summarized here.

L

The slope of a country's production frontier reflects its relative abilities to
produce X and Y. If these relative abilities differ between two countries,
a pattern of comparative advantage exists. The two countries will then
have different autarky prices, which creates the potential for gains from
trade. Having a comparative advantage and the potential of gains from
trade is comparable to having an absolute advantage in producing both
goods: a country in this situation can still benefit from trade.

The fact that potential gains from trade exist for both countries does not
guarantee that these gains are captured in free trade. After constructing
the production frontiers for the two countries, we construct excess de-
mand curves for the two countries. The equilibrium free trade price
ratio must lie between the autarky price ratios for the two countries.
This implies that the countries specialize according to their comparative
advantages and that both countries capture gains from trade. Further,
every individual worker in each couniry gains from trade by having
an improved standard of living relative to autarky. Real wages can be
different in the two countries, however, and a country with an absolute
advantage necessarily has the higher real wages. Absolute (productivity)
advantage is thus important for international real wage comparisons but
does not affect the direction of trade.

. The distribution of gains from trade between the two countries depends

on several factors, but one important factor is each country’s absclute
“economic size,” by which we mean the distance of its production frontier
from the origin. A country is better off as it trades farther away from its
own autarky price ratio and closer to the other country’s autarky price
ratio. We showed that when a country becomes bigger or more productive,
its terms of trade tend to deteriorate (the equilibrium world price ratio
moves closer to that country’s autarky price ratic). This transfers some
of the benefits of the productivity growth to the other country.

. An implication of the previous point is that small countries are likely

to be major gainers from international trade. A second implication is
that countries benefit from productivity growth in trading partners,
although in more general models this requires that the productivity
growth be either neutral between exports and imports or concentrated in
export sectors. The price mechanism allows a country to benefit from its
partner’s growth through the decrease in prices for import goods.
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PROBLEMS

L

Can the notion of comparative advantage apply to trade between individuals?
Suppose a lawyer is a better typist than his or her secretary. Who should do the
typing? Why?

. Interpret Table 7.3 as the maximum feasible outputs of X and ¥ for countries H

and F (i.e., each has one unit of labor). Draw the production possibility sets for
both and find the possible range of equilibrium commodity prices.

Does it make any difference to anything whether we double Country H's maximum
outputs of X and Y by (a ) deubling H’s labor supply or by () doubling a and B
for Country H? (Hint: what about per capita income?)

Does the manner in which Country H doubles its maximum feasible outputs (in
question 3) make any difference to Country F?

Suppose that in free trade, the wage rate in Country H is $10 per unit of labor,
while the wage in Country F is $100 per unit of labor. Using the data in Table 7.3,
compute the average costs of production of hoth goods in both countries. Indicate
why this eannot be an equilibrium set of wages and deseribe what must happen
to these wages. What are the limits to the relative wage ratio in this case?

. Is the horizontal section of Country H’s excess demand curve necessarily symmet-

ric around zero? That is, are O H and H'0 of egual length in Fig. 7.3? Under what
special circumstance are they of equal length? (Hint: the answer has something
to do with preferences.)

. If the growth in Country F shown in Figs. 7.6 and 7.7 is due salely to growth in

labor supply, what is the implication of the deterioration in the terms of trade for
the real income of labor (or per capita consumption)? (Hint: begin with Eq. (7.7))

. With reference to Figs. 7.6 and 7.7, what would happen instead if the productivity

growth in Country F were in only the ¥ industry? Show how F’s excess demand
curve shitts.

NOTES

1

In more formal terms, we could show that the assumption of one factor is equivalent to a
special case of the two-factor model: countries have identical relative factor endowments,
and both geods use factors in the same proportions (the goods have identical relative factor
intensities). The latter assumption is somewhat stronger than condition 2 of Chapter 6.

. An exception could occur if there were no tangency between an indifference curve and the

production frontier, or alternatively, if the highest feasible indifference curve were reached
at a corner on the ¥ or X axis. In this case, the country specializes in autarky. We will not
digscuss this case here, but it is of some importance with increasing returns to seale, in which
it is very costly for a small country to produce a wide range of goods in antarky. This will be
discussed in Chapter 12.

. This is not a completely general result. When production frontiers are coneave (“bowed

out”), as they will be in the next chapter, countries will generally not specialize completely.
Thus, if a country achieves a productivity improvement in an import-competing industry,
it will wish to import less, and the terms of trade will mave against its trading partner. In
general, productivity improvements in a country’s export industries are partially passed on
to trading partners through lower prices.
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CHAPTER

THE HECKSCHER-OHLIN
MODEL

8.1 INTRODUCTION

In the previous chapter we analyzed the effects of international differences
in technologies on trade and welfare. A number of powerful conclusions
were drawn about the concepts of comparative advantage and the gains
from trade. However, the Ricardian theory employed presents a highly
stylized model of technological differences. It assumes the existence of a
single factor of production, labor, that exhibits constant productivities in
generating commodity outputs. This simple specification led our analysis to
some sharp theoretical predictions, including constant opportunity costs, the
likelihood of complete specialization in trade, and the existence of positive
income gains from trade for all workers in both countries (unless one
country is much larger than the other and does not specialize completely).
In practice, of course, we rarely observe such outcomes from trade. As a
simple example, it surely cannot be true that all workers are made better
off by engaging in international trade, for we ¢bserve that representatives
of labor interests tend to oppose freer trade in the United States and other
high-wage economies. Thus, we need to move beyond the Ricardian theory
to develop models that make more realistic predictions about trade.

In this chapter we make a substantial move in that direction by present-
ing the famous Heckscher-Ohlin model, which has served as the pre-eminent
trade theory in the 20th century. The Heckscher-Ohlin model, which was
named for the two Swedish economists who developed its essentials, departs
from the Ricardian model in two fundamental ways. First, it assumes the
existence of a second factor, which we will call capital, aliowing for a much
richer specification of production functions. Second, rather than assuming
different technologies, the model rests on the notion of identical production
functions in both nations. This assumption is made explicitly to neutralize
the important possibility that trade is based on international technological
98
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variations in favor of the possibility that trade is based solely on differences
in supplies of capital and labor.

As we will show, adding a second factor to the analysis yields richer
and more realistic explanations of trade and its effects. First, the production
frontier becomes concave, reflecting rising opportunity costs, as discussed
in Chapter 2. This means that countries will tend to produce both goods in
free trade rather than specializing completely. Rarely do we see a country
devote most of its resources to the production of a particular commodity.!
Rather, countries tend to be diversified in production across a broad range of
goods, even though they do not typically produce all possible goods. Secand,
even though countries enjoy aggregate gains from trade in this model, free
trade causes a redistribution of real income between capital and labor in
comparison with autarky. This redistribution effect will help explain some
of the reasons that certain factors oppose free trade.

In the Heckscher-Ohlin model, comparative advantage and trade are
determined by national differences in factor endowments. Upon even casual
consideration, this ocbservation makes sense. Countries that have abundant
supplies of agricultural land, for example, tend to be net exporters of grains
and food. Developing nations with abundant endowments of low-skilled
labor tend to export labor-intensive goods such as clothing, footwear, and
consumer electronics. While there are certain technical difficulties in achiev-
ing unambiguous evidence on this model in the real world, the consensus
among trade economists is that factor endowments provide one of the most
important explanations for observed international trade patterns.2 Thus,
the evident empirical relevance of the model provides a strong motivation
for its study as well.

8.2 THE EFFECTS OF ENDOWMENT
DIFFERENCES

The Heckscher-Ohlin trade model builds on the neoclassical supply-side
theories developed in Chapter 2. It adopts and maintains three assump-
tions about production characteristics in each country. First, the production
functions for goods X and Y exhibit constant returns to scale. These pro-
duction functions, which are the same in both countries, differ in relative
usage of capital and labor. Specifically, we will always take good X to be
labor-intensive and good Y to be capital-intensive. S8econd, there are fixed
total supplies of the two factors, labor and capital, which are homoge-
neous and perfectly mobile between industries within each country. Thus,
a single wage rate and a single rental rate on capital prevail within each
economy. However, labor and capital are assumed to be perfectly immobile
between countries. Third, there are no market distortions such as imperfect
competition, labor unions, or taxes that would influence production or con-
sumption decisions. Note that these assumptions guarantee that factors are
fully employed.

When expanding the model to allow for trade, two additional as-
sumptions are required. First, preferences in both countries are taken to be
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identical and homogeneous. This assumption eliminates the possibility that
comparative advantage can he based on differences in demand behavior. We
will relax this assumption in Chapter 13.

The last assumption is the defining characteristic of the Heckscher-
Ohlin model. Countries are assumed to differ in their relative factor endow-
ments. Because the model assumes identical technologies, constant returns
to scale, and common tastes, this is the only meaningful difference between
the countries. Of the five conditions in Chapter 6, the Heckscher-Ohlin
model relaxes assumption 2, that of identical relative endowments, while
maintaining the others.

Factor Endowments

We need to be clear on the meaning of factor abundance and factor scarcity
in this relative sense. We define factor endowments specifically in terms of
the ratios between capital stocks and labor forces in the two countries. Thus,
if the capitol-labor ratio in Country H is greater than it is in Country F, we
say that Country H is relatively capital-abundant (and labor-scarce} while
Country F is relatively labor-abundant (and capital-scarce). This physical
definition gives Eq. (8.1}

(K/Ly, > (K/L) 8.1)

To understand the concept of relative factor endowments, consider the
estimates of real capital endowments and labor forces presented in Table 8.1.
Capital stocks were computed as the cumulative sum of gross fixed capital
formation in the 15-year period through 1984, corrected for depreciation and
inflation, and converted to U.S. dollars using a consistent set of international
price and exchange rate comparisons.? Thus, capital stocks are in billions
of 1984 dollars. The labor force in each country is defined to be the economi-
cally active population (that is, those employed and those looking for work)in

TABLE 8.1
Capital and labor endowments for selected countries, 1984
Capital Capital

Country stock ($b) Labor force (m) per worker ($)
India 482 254 1,898
Brazil 507 53 8,566
Rep. of Korea 204 14 14,571
Mexico 353 23 15,348
U.s. 3,696 116 32,421
Canada 419 12 34,917
Germany® 1,018 26 39,154
Japan 2,336 59 39,593
Switzerland 120 3 40,000

Sources: Compiled from International Monetary Fund, International Financial Statistics Yearbook,
Summers and Heston (1988), and International Laber Organization, Yearbook of Labor Statistics.

¢ Data for Germany exclude former East Germany
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millions of workers. The final column shows the ratios of capital to labor.
Several features of these data are worth discussing. First, note that it
is relative endowments that affect the measurement of factor abundance.
For example, although the United States has a larger labor force than
either Brazil or Mexico, it is capital-abundant and labor-scarce because it
has a comparatively larger capital supply. Switzerland has the smallest
absolute capital stock, but it is the most capital-abundant country in the
group. Second, while the Heckscher-Ohlin theory assumes these factor
endowments to be fixed, it should be clear that capital and labor supplies
depend to some degree on economic conditions. For example, the size of
the aggregate labor force may well depend on the wage rate and on the
attractiveness of working conditions. This explains why different countries
have different participation rates by workers in the labor force, ranging from
34 percent in India to 50 percent in the United States.* Third, endowments
data for a particular year present only a snapshot in the evolution of factor
supplies over time. Japan and Korea, for example, have invested in capital
at very high rates in recent decades, with a consequent rise in their capital-
labor ratios. Factor growth is an important feature of the world economy,
and we consider its implications in Chapter 23. In the present chapter,
however, we restrict ourselves to the focus of the Heckscher-Qhlin model
on fixed endowments. In effect, this theory takes a long-run perspective in
which there are no changes in relative endowments among nations.

We note an important implication of differences in physical endow-
ments for autarky factor prices. For two countries with identical demand
patterns; we would expect relative factor prices to reflect factor endow-
ments. Thus, in autarky, Country F would have relatively inexpensive labor
and Country H would have relatively inexpensive capital. We prove this
proposition in Section 8.5.

Factor Intensities

It is useful to reintroduce the concept of factor intensities discussed in
Chapter 2, because they also play a central role in the Heckscher-Ohlin
theory. Good Y is relatively capital-intensive and good X is relatively labor-
intensive if the capital-labor ratio used in production is higher in the former
sector:

(K /L), > (K/L) _ (8.2)

Recall that in equilibrium both sectors choose capital-labor ratios that
minimize costs for the prevailing relative factor price, w = w/r, where w
is the wage rate and r is the rental rate on a unit of capital. In principle,
it is possible that at different relative factor prices, the rankings in Eq.
(8.2) can be reversed if one industry finds it technically easier to substitute
capital for labor along an isoquant than does the other. This possibility,
termed a factor-intensity reversal (FIR), poses certain problems for the
Heckscher-Ohlin trade theory, which we will note briefly as we proceed.’
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The model must therefore make the further assumption that there are no
factor-intensity reversals.

Table 8.2 presents estimates of capital-labor ratios in certain U.S.
manufacturing industries in 1984. Again, capital stocks were computed
as the real value of accumulated capital, accounting for depreciation. Our
selected industries represent wide disparities in factor intensities, ranging
from the most capital-intensive industries (petroleum refining and paper
products) to the most labor-intensive industries (footwear and wearing
apparel).’

Implications

To illustrate the effect of endowment differences we begin by considering
the case in which endowments are the same for two countries, H and
F. This level of endowment is represented by point E of Fig. 8.1, with
endowments L and K. For this point, the maximum producible quantities
of X and ¥ are X and Y. These two maximum output points are shown
in Fig. 8.2, where the corresponding production possibility curve is ¥ X.
Now consider the effect of changing the endowment point for one of the
two countries. Specifically, assume that the endowment point for Country
H is E;. Note that, because we have increased the capital endowment and
reduced the labor endowment for Country H, points £, and E = E satisfy
Eq. (8.1). The isoquants passing through point E; give the maximum levels
of output of the two commodities in H. The diagram is drawn so that the
isoquant through E), for commodity Y lies above Y, whereas the isoquant
for commodity X lies below X . These new isogquants are represented by Y ;
and X, respectively, and produce the two endpoints ¥, and X, of Fig.
8.2. Here, the increase in the endowment of capital and the reduction in
the endowment of labor result in a rise in the maximum output of Y, the
capital-intensive commodity, and a reduction in the maximum output of X,
the labor-intensive commodity. As one would expect, the production frontier

TABLE 8.2
Capital-labor ratios used in selected U.S. manufacturing

industries, 1984

Capital Capital
Industry stock (8m) Employment (th) per worker ($)
Petroleum Refineries 27,008 96 284,263
Paper Products 33,007 813 53,845
Iron and Steel 25,607 505 50,707
Transport Equipment 51,635 1,840 27,926
Food Products 31,758 1,263 25,145
Footwear 514 107 4,804
Wearing Apparel 3,416 978 3,498

Sources: Compiled from United Nations, Yearbook of Industric! Statistics, and Summers and Heston
(1988).
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L FIGURE s.1
Relative factor endowments.
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for the labor-abundant Country F is biased toward the X axis, and the
production frontier for the capital-abundant Country H is biased toward the
Y axis.

This result holds, regardless of the sizes of the two economies. Note
that the endowment point for Country I, E,, lies on the ray Ok;, along
which relative endowments are the same at any point. Because of constant
returns to scale, isoquants for goods X and Y are homogeneous. Thus, for
any endowment point on the ray, a corresponding pair of maximum-output
isoquants intersect at that peint, meaning that the production frontier for
Country H shrinks in or grows out in a parallel fashion. For example, if
endowments at point E; are one-third those of the original peint, the new
production frontier will be precisely one-third as far from the origin as the
original frontier. For any ray from the origin in Fig. 8.2, the marginal rates
of transformation along production frontiers Y, hX » and Y, X, are the same.

In Fig. 8.3 we have reproduced the original production possibility
curves for the two countries (now placing f subscripts on F's curve} and

Y
7,
'
7 \
- - *— X FIGURE 8.2
o X X, X

Production possibility frontiers.
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o % % X FIGURE 8.3
h f Autarky equilibrium.

added two community indifference curves, reflecting identical and homo-
geneous preferences, that determine the autarky equilibrium points, For
Country F, the highest community indifference curve is tangent at A, while
A, is the autarky equilibrium point for Country H. Because the slopes of the
indifference curves are the same along any ray from the origin, in autarky
the equilibrium price ratio line will be steeper in Country H than in Country
F. These autarky price ratiog, the price ratio line simultaneously tangent
to the production possibility curve and the highest community indifference
curve at the autarky point, are py and p,, for countries F and H, respectively.
Thus, in autarky we have

D > pr (8.3

Recall that p is defined to be p./p,. Finally, because of the homogeneity
of production frontiers and community indifference curves, these relative
autarky prices would be the same regardless of country sizes. The equi-
librium points would lie along rays OA;, and OA;, generating the same
prices. Thus, absolute size is irrelevant for the determination of compara-
tive advantage in the Heckscher-Ohlin model by virtue of the assumptions
of constant returns and identical, homogeneous tastes. What matters are
relative endowments and factor intensities, which is why this theory is often
called the factor-proportions model.

8.3 THE HECKSCHER-OHLIN THEOREM'

Figure 8.4 reproduces the autarky equilibrium point for the two countries
of our model. We now want to examine the implications of apening up the
model to allow international trade. From Eq. (8.3) we see that in autarky
the relative price of X is higher in Country H than it is in Countiry F. When
international trade is permitted, the residents of Country H will observe
that the price of commodity X is cheaper in the other country than it is at
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X FIGURE 8.4

The Heckscher-Ohlin theorem.
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home; likewise the residents of Country F will observe that the price of ¥ is
cheaper in H than it is in F. Thus, there will be an incentive for residents of
H to make some of their purchases of commodity X in F and an incentive
for residents of Country F to purchase commodity ¥ in H. As long as the
price of a commodity is lower in one country than it is in another, consumers
will continue to shift from purchasing goods in the higher-priced market to
purchasing them in the market where prices are lower.

This change in demand that results from free trade also implies a shift
in production. Consumers in Country F now bid for some of the domestic
output of commodity ¥ in H, and consumers in H purchase some X in F.
Therefore, the production point in Country H will shift toward the Y axis.
Because the slope of the production possibility curve becomes flatter as the
economy moves toward the Y axis, this shift in production implies that in
Country H the price ratio will fall. The analogous argument ean be made for
Country F. Because there is an averall increase in the demand for commodity
X and an overall decrease in the demand for commodity Y, the production
point in Country F will shift toward the X axis. Because such movements
imply an increase in the glope of the production possibility curve, the result
will be an increase in the slope of the price ratio line.

Assuming that there are no impediments to international trade, this
process will continue until the excess demands and supplies for both com-
modities in both countries have been satisfied. Production will continue to
change until trade has equalized price ratios in the two countries at some
intermediate level p*. Thus, the first important point to be observed is
that trade will result in the equalization of commodity prices in the two
countries, This price equalization happens at points of equal slope (marginal
rates of transformation) on both production possibility curves. These points,
which are labelled @ and @/, demonstrate that in free trade, countries will
generally produce both goods.
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The equality of relative prices in the two countries does not, by itself,
imply that a new equilibrium position has been reached. Also required is
the condition that world excess demands and supplies of the two countries
be zero, or in other words, that the amount that one country wants to
export will be exactly equal to the amount the other country wants to
import. This situation is illustrated in Fig. 8.4, where we have depicted
an equilibrium with equal trade triangles. Notice that both nations now
consume an community indifference curves that lie outside their production
frontiers. We therefore conclude that free trade in the Heckscher-Ohlin
model provides aggregate gains from trade for each country.

We also show the free trade situation in Fig. 8.5, which demonstrates
equilibrium using excess-demand curves. Free trade establishes relative
price ratio p*, with Country H importing quantity QX (= B,C}, in Fig. 8.4)
of good X and Country F exporting the same quantity. This trade pattern
is consistent with comparative advantage. The labor-abundant Country F
exports the laber-intensive commodity X, and the capital-abundant Coun-
try H exports the capital-intensive good Y. This is an illustration of the
Heckscher-Ohlin theorem, which we now state:

The Heckscher-Ohlin theorem, Given the assumptions of the model, a
country will export the commeodity that intensively uses its relatively abundant
factor.

Note carefully the implication of this theorem. The important charac-
teristics distinguishing each country are its relative supplies of capital and
labor. By virtue of exporting the capital-intensive good and importing the
labor-intensive good, Country H implicitly exports the services of capital, its
abundant factor, and imports the services of labor, its scarce factor. Thus,
international trade in commodities accomplishes the task of exchanging sur-
plus factor services between countries. This is an important phenomenon
for understanding the effects of trade on factor incomes, as we discuss in
Sections 8.4 and 8.5.

An interesting question regarding the Heckscher-Ohlin theorem re-
lates to how far we can relax the underlying assumptions and still ensure

p*
\ b
p*
I [
I |
\ Py !
)
] )
.' i E
| 1 f
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FIGURE 8.5
- (‘Xc—_ Xp) Xf o Xh (Xc_ XP) Free trade equilibrium.
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that the resulil holds. Non-constant returns to scale would clearly invalidate
the notion that country size is irrelevant for trade patterns, and allowing
arbitrary international differences in technology would also render the
theorem generally invalid. If factors were not homogeneous, meaning that
labor was distinguished by skills and that capital came in different types,
the simple two-factor theorem would no longer be relevant. However, as we
discuss in Section 8.6, an important variant of the fundamental message of
the model—that countries export the services of their abundant factors—is
still valid. If factors are not mobile between industries but instead must
remain fixed in employment for some period of time, the model must depart
from the long-run nature of the Heckscher-Ohlin theorem in favor of a short-
run view. This last possibility is clearly important and will be analyzed in
the next chapter.

A further assumption is that labor and capital are immobile interna-
tionally. This assumption is made to allow investigation of the effects of
commuodity trade without alse worrying about trade in factors. However, if
factors could migrate internationally, they would do so to take advantage of
differences in factor returns. Such trade in factors wonld tend to supplant
trade in goods, inasmuch as both flows would exist to compensate for differ-
ences in relative endowments. In an extreme situation, factor movements
could eliminate the need for commodity trade, though we would generally
expect both kinds of irade to occur simultanecusly. The Heckscher-Ohlin
theorem would remain valid. The effects of factor mobility are examined in
detail in Chapter 21.

The existence of seme market distortions, such ag monopoly and export
subsidies, can overturn the Heckscher-Ohlin theorem if their effects are
powerful enough to offset the influence of endowments. However, the most
common distortions we consider in trade models are import restrictions
such as tariffs, quotas, and transport costs, which we analyze in later
chapters. These barriers can reduce or even eliminate trade in goods, but
any remaining trade would obey the pattern generated by the Heckscher-
Ohlin model. Thus, the theorem is still applicable when trade restrictions
are allowed.

It is also possible to allow moderate differences in demand patterns
between countries, provided these differences are not so great as to overcome
the effects of endowments, a possibility we illustrate in Chapter 13. Finally,
it is theoretically possible for a factor-intensity reversal to cccur between
countries. That is, given the differences in relative factor prices between
nations, product ¥ could be capital-intensive in capital-abundant Country
H and yet be labor-intensive in labor-abundant Country F in autarky. In
this case, the Heckscher-Ohlin theorem would predict that both countries
would export the same good, a practical impossibility. Appendix 3 considers
the case of factor intensity reversals.

It might appear from this review that the Heckscher-Ohlin model
is fairly fragile in the sense that it may not survive departures from its
underlying assumptions. Of course, this is a feature of any theoretical model
embodying simplifying assumptions. The important question relates to the
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practical importance of the model’s insights. In this regard, the notion
that differences in factor endowments provide a significant explanation for
comparative advantage and global trade patterns is undeniable. It iz clear
that a substantial portion of world trade involves the implicit exchange of
factor services through trade in natural resource-intensive items such as
raw materials, labor-intensive items such as clothing, and capital-intensive
items such as machinery® It is important to point out that international
exchange of this type is likely to be most prevalent between ‘nations with
widely differing factor endowments. Thus, we would expect endowments-
based trade to be most evident between developed countries, such as the
United States, and developing countries, such as Mexico. Note also that
such trade involves exchanging the products of one distinet industry, such
as agriculture, for those of another, such as clothing. Thus, Heckscher-Ohlin-
based exchange is often termed inter-industry trade.

8.4 THE FACTOR-PRICE-EQUALIZATION
THEOREM

The Heckscher-Ohlin theorem demonstrates the possibility that the pattern
of comparative advantage and international trade 1s determined by national
differences in relative factor endowments. It should be evident that trade
must, as a result, influence the prices of productive factors. For example,
if a nation exports the services of its abundant factor, there must be an
implicit increase in demand for that factor, thereby raising its price. The
factor-price-equalization (FPE) theorem investigates this relationship in
detail.

Before stating the theorem, we must develop a fundamental relation-
ship between relative commodity prices, p, and relative factor prices, w,
in an economy. In Fig. 8.6, p, is the initial equilibrium commodity price
ratio giving rise to production at point A with quantities ¥, and X, . In the
Edgeworth-Bowley box diagram of Fig. 8.7, the corresponding production
point is again A, which, of course, is the point of tangency between the X,

FIGURE 8.6 '
Changes in commodity prices and
outputs.
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FIGURE 8.7
Changes in outputs and factor prices.

and Y, isoquants. The slope of the common tangent at point A is w,, the
equilibrium wage-rental ratio. Thus, for any point on the production frontier
there is a corresponding point on the efficiency locus. We wish to show that
under constant returns to scale there is a unique @ for each p for which
some of both goods are produced.

Suppose there is a relative increase in the price of commodity X to ps,
leading to production at point B. The outputs of X will rise, and those of ¥
will fall. The corresponding point in the factor box diagram will be B. The
question now is how the wage-rental ratio at B will compare to w,. Recall
that for constant-returns-to-scale production functions, all isoquants have
a constant slope along any ray from the origin. Thus, the slope of X, the
X -isoquant through point B, must be the same as the slope of X, at C. It
follows that the common slopes of the X and ¥ isoquants at B exceed their
slopes at A and that @, > w,.

In Fig. 8.7, we have assumed that commodity X is labor-intensive.
Recalling that w = w/r, we see that an increase in the relative price of a
commodity (in this case, X) will increase the relative return to the factor
used intensively in that industry (in this case, labor). This result clearly
works in both directions, meaning that an increase in the relative price of
good Y would raise the relative return to capital. The economic logic behind
this effect is straightforward. Given a rise in the price of the labor-intensive
good, the economy would move to produce more X and less Y. During this
adjustment, the capital-intensive sector ¥ would release resources in a
bundle involving a higher ratic of capital to labor than the labor-intensive
sector X would choose to employ at initial factor prices. Accordingly, there
would emerge an excess demand for labor and an excess supply of capital,
causing a rise in o sufficient to establish a new equilibrium.
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Thus, we have demonstrated that there is a unique relationship be-
tween relative factor prices and commodity prices, so long as both goods are
produced. This relationship may be written as

wir = G(p.lp,). 8.4)

Here, (7 is a function that depends only on the production functions for
the two commeodities. With production functions assumed to be identical
between countries, G would also be identical.? There are two immediate
implications. First, because p; < py in autarky by virtue of the Heckscher-
Ohlin theorem, it must be that wy < w, in autarky as well.’® Second,
given the fact that free trade equalizes the commadity price ratio between
countries, the wage-rental ratio will also be equalized. The equalization of
these factor returns means that the relative wage must rise in F and fall in
H in the movement to free trade.

Let us state this result clearly. Returning to our trade model, let there
be two countries, Country H being relatively capital-abundant and Coun-
try F being relatively labor-abundant. With identical, constant-returns pro-
duction functions and identical and homogeneous tastes, in autarky H will
have a higher wage-rental ratio than will F. The factor-price-eqalization
theorem then states that, given certain assumptions, the equalization of
commodity prices in both nations through trade will result in the equal-
ization of relative factor returns. In other words, if the ratio of commodity
prices is equal in two countries, then the wage-rental ratio will also be equal.

The factor-price-equalization theorem is most easily demonstrated by
introducing the concept of the unit-value isoquant, which also allows us to
provide further perspective on the model. In Fig. 8.8 we have chosen an
isoquant for each industry such that the value of output for each industry
is exactly one dollar. Thus the output of X times the price of X equals the
output of Y times the price of Y, both of which equal one dollar:

Xopx = Yopy = 81 (8.5)

Thus, given a set of commodity prices, we simply choose the levels of output
for X and Y that will satisfy Eq. (8.5). The resulting unit-value isoquants
are lahelled X 4;; and Y (4);. Note that because of the assumption of constant
returns to scale, it makes no difference for the relative positions and shapes
of the isoquants what value of output is chosen as long as Xp, = Yp,.

In Fig. 8.8 we have also included the unit isocost line for an arbitrarily
chosen pair of factor prices. The intercepts of this line are the inverses of
the factor prices, 1/w, and 1/r,. Given relative factor prices w,, the slope
of the isocost line ie determined, and the condition for cost minimization is
that the isocost line be tangent to both isequants. Note that this tangency is
required for an equilibrium in which both goods are produced. For example,
if the unit-value isoquant for good Y were to lie outside the unit isocost line,
then it would cost more than a dollar to produce one doilar’s worth of Y, and
no firm would produce it. Alternatively, if the unit-value isoquant for ¥ were
to lie inside the unit isocost line, then economic profits would be made in
sector ¥, which is inconsistent with perfect competition. It can thus be seen
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that an equilibrium in which both commaodities are being produced and in
which total revenue is just equal to total cost in beth industries requires that
the same unit isocost line be tangent to both unit-value isoquants. As shown
in Fig. 8.8, the points of tangency between the two unit-value isequants
and the isccost line give the capital-labor ratios for the two industries, k&,
and &, . The capital-labor ratios shown in Fig. 8.8 are the same capital-labor
ratics shown in the box diagram of Fig. 8.7 at point A.

Observe that if both goods are produced, it must be that the average
capital-labor ratio for the two commodities lies between £, and k.. Further-
more, this average capital-labor ratio must be the exact endowment ratio for
the economy as a whole.!! Thus, if both goods are produced, the economy-
wide capital-labor ratio must lie between &, and &, . Putting it the other way
around, if the overall endowment ratio lies between %, and &, , the economy
produces some of both goods. If the endowment ratio just equals k, or k,,
the economy specializes in X or Y, respectively. Thus, the region between
k. and k, in Figure 8.8 is often called the cone of diversification, indicating
that for wage-rental ratio w, , if the economy’s relative endowment ratio lies
within the cone, both goods will be produced.

Figure 8.8 thus illustrates one of the conditions required for the
equalization of commodity prices to result in the equalization of wage-rental
ratios. Under the assumptions of the Heckscher-Ohlin model, production
functions between countries are identical; therefore, if trade equalizes
commodity prices, then unit-value isoquants for both countries must also
be identical. In our two-country model, isoquants Y 4,, and X3, represent
the unit-value isoquants for both Country H and Country F. Now suppose
ky, is the overall capital-labor ratio for Country H and % is the capital-labor
endowment ratio for Country F. Because both overall endowment ratios
are within the cone of diversification, both countries face the same wage-
rental ratio, namely, w, . Thus, with the same production functions, if trade



12 IT: Causes and Consequences of Trade

equalizes commodity prices and if both countries produce both goods, then
wage-rental ratios will be equalized as a result. This is the essence of the
FPE theorem. Notice that if the endowment of one country lies outside
the cone of diversification (at kf' for example), then although commodity
prices might well be equalized by trade, wage-rental ratios will not be. In
this case, we would find instead that w, > ©’. In an equilibrium like this,
Country F would specialize in good X, while Country H would produce both
goods. One interesting implication of this analysis is that factor price equal-
ization becomes more likely as the endowment ratios of nations approach
each other.'* .

From the preceding discussion we can state the factor-price-equalization
theorem.

The factor-price-equalization theorem. Under identical constant-returns-
te-scale production technologies, free trade in commodities will equalize rela-
tive factor prices through the equalization of relative commeodity prices, so long
as both countries produce both goods.

In fact, an even stronger result can be stated. If relative factor prices
are equalized by free trade, the capital-labor ratios employed in industries
X and Y will be the same in both countries as well. As we will show in
the next section, this result implies that the marginal products of labor and
capital will be equalized in both nations. It follows that real factor prices
will be equalized by trade as well.

These powerful predictions deserve further comment. The fact that
relative and real factor prices are equalized by trade in goods has the fun-
damental implication that laborers and capital owners would have identical
living standards in all countries. In turn, there would be no economic incen-
tives for factors to migrate, as we noted earlier. In short, commodity trade
acts as a complete substitute for trade in factors if it results in factor-price
equalization. .

In the real world, of course, we do nat observe workers enjoying iden-
tical living standards in all nations. Rather, there are huge disparities in
labor incomes and returns te capital. This fact suggests that the special as-
sumptions of the FPE theorem must fail to be true in important dimensions.
Transport costs are significant in numerous commodities, meaning that even
free trade will not result in identical commodity prices. Trade restrictions
such as tariffs and import quotas have an important influence on world trade
and help prevent the equalization of factor prices, even as they limit access
to full gains from trade. There are also numerous market distortions that
sustain differences in international factor prices, such as monopolies that
generate rents for their owners and employees or labor unions that sustain
real wages in excess of marginal labor products (perhaps at the expense of
higher unemployment). A related issue is that production functions may
likely fail to exhibit constant returns to scale. In this event, comparative
advantage may be related to factors such as country size and product dif-
ferentiation, elements that do not appear in the Heckscher-Ohlin world. We
analyze these issues at length in other chapters of this book, where we will
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show that in such models, trade in goods and factors may be complements
rather than substitutes. Also significant are government policy distortions,
such as production taxes on manufactures or price supports that maintain
differences between world and domestic prices for agricultural commodities.

Perhapa the most significant point to remember is the falsehood of the
basic assumption that technologies are the same everywhere. We should
be careful in making such a statement. In principle, it is not difficult for
technological information to flow easily across borders, so in well-functioning
markets for information it may be true that technical knowledge is broadly
similar everywhere. However, the efficiency with which this knowledge
is translated into outputs is a function of the quality of inputs, along
with management and entrepreneurship. There is substantial evidence that
countries vary markedly in this efficiency, though growing international
trade has caused some convergence in technologies.!?

Another significant issue is that the assumption that workers are
homogeneous is questionable. Within any economy workers may be differ-
entiated by their skills, especially skills acquired by education and training.
Further, natural resources, land, and capital may be distinguished in terms
of their economic characteristics. This observation points to the importance
of analyzing international trade theories when there are many factors,
which we do in the last section of this chapter and again in Chapter 14. For
now, however, note the important implication that a nation like the United

" States may well be scarce in unskilled labor but abundant in technologically
skilled labor, implying that these sectors will have oppoesing viewpoints on
the desirability of free trade. Unskilled workers will find their real incomes
falling as they compete with labor-intensive imports from abroad. The real
wages of technical workers will rise, however, as their services are exported
on net. Note that this observation helps explain the fact that in the indus-
trialized nations, wages in the export sectors tend to be significantly higher
than wages in the sectors that compete with imports.

While there are strong reasons to doubt that international trade can
result in equal real factor prices internationally, it is clear that trade can
result in strong tendencies in that direction. This is true especially when
trade is of the Heckscher-Chlin type, where it compensates for differences in
relative factor endowments. This interindustry trade tends to be prevalent
between the developed countries, on one hand, and the developing countries,
on the other hand, where there are marked differences in factor supplies
and factor prices. In this context, trade tends to equalize real incomes of
similar workers and capital owners. Accordingly, we can point to trade as
an important source of the growth in real wages in countries such as Korea
relative to that in the United States. It also helps explain the preferences
of labor interests in the United States and other high-wage economies
for protection against labor-intensive imports. Finally, a corollary result
is that if barriers to trade prevent the equalization of real incomes, there
will be incentives for labor and capital to migrate internationally. Thus, if
an unskilled-labor-scarce nation truly wishes to protect the incomes of its
workers, if will require barriers to both trade and immigration.
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8.5 THE STOLPER-SAMUELSON
AND RYBCZYNSKI THEOREMS

The Heckscher-Ohlin and FPE thecrems we have just discussed seem
simple, yet their proofs rest on complex notions about the operation of an
economy with two factors producing two goods under constant returns to
scale. Numerous features of such an economy were developed in Chapter 2,
but it is important at this point to specify further results that are critically
related to the trade theories. We now analyze the effects of changes in
commodity prices on real factor prices and the effects of changes in factor
endowments on commodity outputs. Note that because these theories relate
to the inner workings of the economy, the analysis will focus on a single
country. We will then relate the theories to certain trade issues.

Two fundamental observations about relationships in the economy
should be kept in mind. First, factors are fully employed in producing
outputs in sectors X and Y. It follows that any change in the available
supply of factors will affect commodity outputs. Second, the presence of
perfect competition means that the price of a product is comprised strictly of
payments to labor and capital. Changes in commodity prices must influence
factor prices accordingly. These are the relationships we wish to study.!*

The Stolper-Samuelson Theorem

The first fundamental theorem ahout the internal functioning of the economy
pertains to the relationship between commodity prices and real factor
incomes. We demonstrated previously that there is a unique relationship
between changes in relative commodity prices and relative factor returns
and that this relationship depends on technology. However, there is an even
stronger theorem, which was first proven by two American economists,
Wolfgang Stolper and Paul Samuelson. The principal purpose of their
theorem is to show that changes in commodity prices have determinate
effects on real factor rewards. That is, movements in the prices of goods
change the distribution of real incames between capital and labor, which is
an extremely important element in the economy.

In particular, a relative increase in the price of the labor-intensive good
X causes the real wage rate, measured in terms of the price of either X or
Y, to rise, whereas the real return on capital, measured in terms of either
commodity price, must fall. In other words, a rise in the price of the labor-
intensive good leads to an increase in real wages and a decrease in real
returns to capital. To demonstrate this, we must show that both w/p, and
w [py increase and that both #/p, and r/p, decrease when p./p, increases.

Recall from Eq. (2.10) in Chapter 2 that one condition for profit
maximization is that firms pay each productive factor the value of its
marginal product. Thus, for labor and capital in the X industry we must
have, respectively, that p, MPrx = w and p,MPgx = r. A similar pair of
conditions hold for the Y industry. We reproduce these eqations below by
stating them in terms of marginal products:
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MPrx = w/p. MPgx = rlp,

8.6
MPLY = w/py MPKY = r/py ¢ )

Since these equations must hold in equilibrium, it is clear that if the
marginal products of labor in both industries rise, both w/p, and w/p,
increase as well. Similarly, rfp, and r/p, will both decrease if, and only
if, the marginal products of capital fall in both sectors. That marginal
products behave in this fashion follows from two additional properties of
our production functions. First, consider again Fig. 8.7. The slopes of the
rays emanating from origins O, and O, through point A represent the
capital-labor ratios chosen in sectors X and Y in the initial equilibrium. At
point B both of these rays are steeper than at point A, demonstrating that
the rise in the wage-rental ratio induces both goods to be produced with
relatively more capital and relatively less labor than before. Of course, given
fixed factor endowments, this is possible only because output of X rises and
output of ¥ falls.

Second, the higher capital-labor ratios raise the marginal products
of labor and reduce the marginal products of capital in both industries.
To establish this fact we simply recall the result from Chapter 2 that for
constant-returns-to-scale production functions, the slopes of isoquants, and
thus the marginal products of both factors, are constant along any ray from
the origin. Consider again the movement from A to B in Fig. 8.7. How does
this change affect the marginal product of labor in X and Y ? Because the
marginal products are constant along the line O,.C B, any point on this
line can be used to find the answer. Consider point D, where the line AD
is parallel to the L, axis. The movement from A to D' involves a reduction
in the amount of labor used in the production of X, while the input of
capital remains constant. Recall from Chapter 2 that the law of diminishing
returns applies to this kind of movement, in which the shift from A to
D corresponds to a movement down the total-product curve for labor. We
reproduce a typical total-product curve in Fig. 8.9, with points A and D
corresponding to those in Fig. 8.7. The slope of this curve is, of course, the
marginal product of labor in sector X, and thus we see that the MPry at D
is higher than the MP;x at A. But from the point of view of the marginal
products, the movement from A to D is equivalent to a movement from A

TP,

L FIGURE 8.9
0 ¥ Total-product curve for labor.
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to B . Thus, we have demonstrated that the relative increase in the price of
X (A to B in Figs. 8.6 and 8.7} has increased the marginal product of labor.
It follows from Equation (8.6) that w /p, has risen as well.

Now consider the vertical movement from A to £ in Fig. 8.7, which
represents an increase in the use of capital in industry X with an unchanged
Iabor input. This would imply a movement to the right aleng a total-product
curve for capital (which we do not draw), implying, by the law of diminishing
returns, a reduction in the MPgx and, in turn from Eq. (8.6), a fall in r/p,.
This result is equally true at any point along ray O, B, including the new
equilibrium at peint B . Thus, we have demonstrated the desired results for
both factors in the X industry.

We could reconstruct all the steps in the previous demonstration
for factors in the ¥ industry, but fortunately, a shortcut to this proof is
available. Our proof for sector X relied on the increase in the capital-labor
ratio associated with the movement from point A to point B. Indeed, it can
be shown that any increase in the capital-labor ratio must reduce the real
return to capital and raise the real wage of labor. But this same movement
from A to B also implied a rise in the capital-labor ratio in industry Y.
Thus, there results a rise in the marginal product of labor and a fall in the
marginal product of capital in Y, with corresponding changes in the real
returns to those factors.

Note that these results are true only as long as the economy remains
incompletely specialized, for as soon as all capital and labor are allocated
to a particular good, no increase in its price can change marginal products
in producing that good. We have thus established the Stolper-Samuelson
theorem.

The Stolper-Samuelson theorem. If there are constant returns to scale and
if both goods continue to be produced, a relative increase in the price of a
commodity will increase the real return to the factor used intensively in that
industry and reduce the real return to the other factor.

It is important to examine this result further. The Stolper-Samuelson
model holds factor endowments fixed while allowing commodity prices to
change, which shifts the demands for factors, thereby changing real factor
incomes. This is not overly restrictive, for it seems reasonable to suppose
that factor supplies are exogenously given. However, as we suggested earlier,
there may be some question about this if, for example, laborers are able to
choose between work and leisure.

The Stolper-Samuelson theorem embodies an interesting implication.
An increase in the relative price of good X may be equivalently stated as a
larger percentage increase in the price of X than of ¥ when both nominal
prices are subject to change. The theorem assures us that this change
will result in a percentage rise in the wage that is larger still than the
higher price increase (because w/p, must increase) and a percentage rise
in the nominal price of capital that is smaller than the lower price increase
(because r/, 'py must fall; of course, it is possible that r could actually decline}.




8: The Heckscher-Ohlin Model 117

Thus, in relative terms, factor prices change more than commodity prices
in order to get determinate effects on real factor incomes. This outcome is
called the magnification effect in trade theory.'* We know that an increase
in the relative price of good X raises the wage rate and reduces the return
to capital compared to the prices of both goods. This effect can be written as
follows:

GAr < %Ap.y < %Ap, < %Aw (8.7

The Stolper-Samuelson theorem as presented here is not really a
theorem about international trade, for no mention has been made of trade
flows or other nations. Although changes in domestic commodity prices could
result from shifts in world prices in an open economy, they could just as likely
result from internal changes in a closed economy. Changes in commodity
taxes or fundamental shifts in consumer preferences, for example, could
canse movements in commodity prices, thereby affecting the distribution of
real incomes between capital and labor.

However, we can use the Stolper-samuelson theorem to investigate
our primary interest in the effects of international trade on factor incomes.
Suppose that labor-abundant Country F enters free trade with capital-
abundant Country H. We know that this will raise the relative price of
X in F and lower it in H as the countries import the relatively cheaper
good. It follows immediately that labor is made better off and capital worse
off in Country F, the reverse being true in Country H. Put differently, the
abundant factor in each nation is made better off by free trade, and the
scarce factor is made worse off. The reason for this outcome is that trade in
goods compensates for national scarcities in factor supplies. In general, each
country exports the services of its abundant factor, resulting in a higher
demand for that factor, while it imports the services of its scarce factor,
generating a fall in demand for that factor.

Each country must make aggregate gains in welfare, as we demon-
strated in Fig. 8.4 (note also that the gains-from-trade theorem in Chapter
5 is fully applicable here). However, there is now a redistribution effect from
free trade: the abundant factor earns more than the total gains from irade,
making the scarce factor worse off. In principle, an appropriate compensa-
tion uses some of the gains to nullify any losses.

Thus, there is another important difference between trade based on
differences in technology with a single factor of production (the Ricardian
model) and trade based on different endowments with equal technologies.
In the former case, all workers are identical and share equally in the gains
from trade. In the latter case, only the abundant factors gain directly from
free trade.

[t should be noted that our statement of the theorem is not exactly
the same as its original presentation. Stolper and Samuelson were con-
cerned with the effects of tariffs on real factor rewards. A tariff, which is
a tax on imports, would generally be expected to raise the domestic rela-
tive price of the importable good and thereby the real income of the scarce
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factor, which is used intensively in that good. Put differently, a tariff moves a
country back toward autarky and helps protect the incomes of scarce factors
from import competition. We now have an explanation for why different
factors of production lobby for import protection while others lobby far free
trade. For example, the United States is relatively scarce in laborers with
Iimited skills, as we will show in Chapter 14. Representatives of labor
interests, such as labor unions, may therefore be expected to argue against
reductions in American tariffs; this was certainly the case in the political
discussions surrounding the recent negotiation of the North American Free
Trade Agreement with Mexico and Canada. Similarly, Japan ig quite scarce
in agricultural land, and the gwners of this land, rice farmers for example,
argue vehemently for the continuation of strict controls on food imports.
This topic will be taken up again in the discussion of tariffs.

The Rybczynski Theorem

The Rybezynski theorem describes the second fundamental relationship in
the economy. Named for the British economist who developed it, the theorem
is concerned with the relationship between changes in factor endowments
and changes in the outputs of the two commodities when commodity prices
are assumed to be given. Suppose that an economy experiences a rise in its
labor endowment throygh labor immigration. One might expect this change
to raise the outputs of both X and ¥ because it would expand the production
possibility frontier. Holding prices fixed, however, this turns out to be false,
because the expansion of the labor-intensive good X draws capital and
additional laber from good Y, causing ¥ to contract. The theorem states
that, given unchanged relative commodity prices and assuming that both
commodities continue to be produced, an increase in the endowment of
one factor will increase the output of the commeodity that uses that factor
intensively and will reduce the output of the other commodity.

This theorem is most easily demonstrated through the use of the
Edgeworth-Bowley box diagram of Fig. 8.10. With origins O, and O,, it
reproduces Fig. 2.9, except that the efficiency locus has been omitted. Recall
that point A represents the commaon tangency between isoquants from both
industries. The factor-intensity rays %, and k&, represent the capital-labor
ratios for industries ¥ and X, respectively. Note that good Y is capital-
intensive and good X is labor-intensive.

Now assume ihat the endowment of labor is increased by the amount
AL. We represent this change by shifting the origin for commoedity ¥ from
0, to O,. We are interested in how this change in endowments will affect the
autputs of the two commodities, holding relative commodity prices constant.
Recall again that as long as both goods are produced, relative commadity
prices and relative factor prices bear a one-to-one relationship with each
other. Thus, because commodity prices are unchanged, factor prices are
unchanged; therefore, the capital-labor ratios in the two industries remain
unaffected. In . terms of Fig. 8.10, this result implies that, even though
the endowment of labor has increased, the ray &, is unaffected and the
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Changes in endowments and output.

ray ky shifts in a parallel fashion as the origin O, shifts to 0. Thus, line
AQ, is parallel 1o line A'0 . Note that point A’ must be the new equilibrium
" position along a new efficiency locus O,A’O), (not shown).

The effects of the increase in the labor supply on outputs are easily
seen. Because point A’ is farther from origin O, than is point A, it follows
that the output of commodity X increases. Further, output of commodity ¥
must decrease, which may be seen by drawing a horizontal line from A’ to
B. Because the length of BO, is equal to the length of A’0,, we know that
AQ, is longer than A'Q,. This fact implies that point A’ is on a lower Y
isoquant than is point A and that the output of ¥ is lower. We can thus state
the theorem:

The Rybczynski theorem. If relative commodity prices are constant and if
both commodities continue to be produced, an increase in the supply of a
factor will lead to an increase in the output of the commodity using that factor
intensively and a decrease in the output of the other commodity.

The Rybczynski theorem has important implications for the effects
of changes in endowments on production possibility curves. Consider the
production frontier YX in Fig. 8.11. An increase in the endowment of labor
will shift this ecurve out to Y X . Because good X is labor-intensive, we
would expect that the maximum producible quantity of X would increase
more than the maximum producible quantity of Y, or that the curve would
experience a shift biased toward the X axis. The Rybczynski theorem may
be used to demonstrate this result, holding prices fixed at ratioc p. The
equilibrium production point in the initial situation is A, the point where
the price line p is tangent to the production possibility curve. After the
increase in the labor supply, the new equilibrium position will be A’, where
there is a larger output of X but a smaller output of Y. This is true for
any price ratio involving incomplete specialization, so that the new frontier is
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biased toward good X throughout its length. The locus R through points A
and A’ is called the Rybczynski line. It shows how output changes as one
factor endowment changes with given commodity prices. A similar line for
incréases in the capital endowment could be constructed that would show
increases in Y output and reductions in X output as the production frontier
grows in a direction biased toward good Y. The Rybczynski lines are in fact
linear if constant returns to scale exist in bath industries.®

The Rybczynski theorem allows one factor endowment 1o change while
the other is held constant. This model is easily generalized by allowing
both factor endowments to change. Suppase, for example, that the capital
stock rises by 10 percent and the labor force by 15 percent. We may
decompose this change into an identical 10-percent rise in both factors
and the additional 5-percent rise in labor. With constant returns to scale,
the joint increase simply shifts out the production frantier in a parallel
fashion. The Rybczynski theorem then ensures that the additional labor
force causes a further biased shift in the production pessibility curve.
Thus, if both factor endowments are changing, the PPF shifts in a biased
direction toward the good that is intensive in the faster-growing factor.
An immediate implication is that countries with different relative factor
endowments will have production frontiers with biased shapes as discussed
in Fig. 8.2. Therefore, the Rybczynski theorem is an important building
block for proving the Heckscher-Ohlin theorem.

An additional implication of this decompesition relates to output
changes. Holding relative prices fixed, a balanced 10-percent increase in
labor and capital would expand output of both goods X and Y by ten percent.
Adding further growth of 5 percent in the labor force then reduces output
of ¥ and raises output of X from that point. The additicnal expansion in
X must exceed 5 percent, because further labor and capital are absorbed
from sector Y. The overall result is that production of ¥ rises by less than
10 percent {or even falls) and output of X rises by more than 15 percent.
We have demonstrated a generalized version of the Rybczynski theorem,
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which is also a magnification effect: at given commodity prices, changes in
relative factor endowments result in magnified shifts in outputs, in that the
percentage changes in commodities lie outside the percentage changes in
endowments. In this example, we would write:

BAY < BAK < %AL < %AX (8.8)

Notice that the Rybezynski theorem itself is a special case of this result. In
our example, the percentage change in the capital stock was zero (capital
was held fixed), implying that the percentage change in output of good ¥
must be negative, that is, its output must fall.

We make some final observations about the Rybczynski theorem. Be-
cause the theorem holds relative commodity prices constant, it is only a
partial exercise in comparative-static analysis. In a full general-equilibrium
analysis, we would expect prices to change within an economy as out-
puts of goods X and Y shift, though the precise effects would depend on
demand characteristics. However, this simple theorem is most useful for
understanding the effects of endowments on production frontiers, as we
have seen. Moreover, it is directly applicable in one important scenario.
Consider a small economy that is open to international trade, implying that
its relative goods prices are determined by international markets. If those
relative prices are stable over time, changes in endowments in the small
economy will dictate growth in its outputs and trade patterns. It is quite
possible, for example, for an initially labor-abundant economy that experi-
ences comparatively rapid accumulation in its capital stock to find its trade
pattern shifting toward exports of capital-intensive goods and imports of
labor-intensive goods. That is, differential rates of growth in factor supplies
are consistent with changing comparative advantage, which lends an added
dynamic to the Heckscher-Ohlin theory. We consider these kinds of issues
more fully in Chapter 23. For now, however, note that this observation
helps explain the transition of the Japanese economy. In the early 1960s,
Japan was a labor-abundant net exporter of labor-intensive goods, such as
textiles and simple consumer electronics. Teday it is a capital-abundant net
exporter of sophisticated capital-intensive goods, such as machinery and
transport equipment. Japanese savings and investment rates over the last
three decades were substantially higher than those in most other indus-
trialized nations. A similar process is currently happening in the rapidly
industrializing nations of Asia, including Singapore, Hong Kong, and Korea,
where investment rates are also very high.

8.6 TRADE THEORY WITH MANY
GOODS AND FACTORS

Throughout our analysis we have assumed that there are only two goods
and two factors. The question naturally arises as to whether and to what
extent the model can be generalized to higher dimensions. One possible
generalization assumes that products X and Y are groups of products, such
as all manufactures or &ll agricultural products. If it is then assumed that
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relative commodity prices within the two groups are unchanged at all times,
all the preceding conclusions will hold as relative prices and outputs of the
two groups change.

If there are more than two distinet commodities, however, difficulties
arise even with only two factors of production. In simplest terms, this is
because the factor-intensity ratios employed earlier need not produce unique
resulls in this scenario. Suppose a third good, Z, is added to the model and
that K;,/L;V > K,fL, > K,/L,. What would be the pattern of trade in a
two-country world? One might expect that the country well-endowed with
capital would export Y, the country well-endowed with labor would export
Z , and some indeterminacy could exist about good X . However, this is not
necessarily true. It is possible for either country to export both Y and Z and
import X. What can be shown is that the bundle of commodities exported
by the capital-abundant country will be capital-intensive in the sense of
embodying a higher ratio of capital to labor than its import bundle; the
corresponding situation will hold for the labor-abundant nation. However,
the capital-abundant country’s export bundle could consist either of some of
both Y and Z, the two extreme goods, or of good X, the good of intermediate
capital intensity.

With more than two factors, additional problems arise if we insist
on ranking pairs of factor intensities. For example, with a third factor
of natural resources, called R, it is possible to have K. /L, > Ky/L:, but
K./R. < K,/R,. Which good is capital-intensive in a case like this? It
obviously depends on how the comparison is made. Bilateral comparisons
do not have much meaning in a world with more than two factors. Results
such as those given by the Stolper-Samuelson theorem and the Rybczynski
theorem, which make use of bilateral comparisons, do not easily generalize
to higher dimensions.!?

The Heckscher-Ohlin theorem does generalize in an important way,
however, if we modify our definition of relative factor endowments. Suppose
we can define products and factors so that there is an equal number of each,
as in the two-by-two model, though the number can be anything larger than
one. There can be any number of countries. We retain the assumptions of
identical constant-returns technologies, identical homogeneous preferences,
and the absence of distortions. It is possible to rank the endowments of any
country by computing its share of each endowment in the global supply,
with the most abundant factor being the one with the highest relative share
and the most scarce factor the one with the lowest relative share.’® In
general, any factor in which a country’s share of the global supply éxceeds
that country’s share of global income is ranked as abundant, and others are
ranked as scarce. If we then compute the amounts of each factor that are
used to produce the bundle of exports, imports, and gross national product,
we can derive a theorem about the fuctor content of each nation’s trade:

The factor-content theorem. For an arbitrary but equal number of goods
and factors, a ranking of the content of any factor in net exports (that is,
exports minus imports) divided by its content in total output will duplicate the
ranking of relative factor endowments.
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This theorem is often called the Heckscher-Ohlin-Vanek theorem be-
cause of the contribution of Jaroslev Vanek to the basic trade theory.!®
Its practical importance is in showing that, under reasonably general cir-
cumstances, differences in relative endowments stitl determine comparative
advantage. However, comparative advantage in this sense refers to the
pattern of trade in factor services rather than in goods. Indeed, it does not
really matter that we cannot predict whether a country will export or import
a particular commodity, because commodity trade is merely the means for
implicitly trading factors.

The factor-price-equalization theorem also generalizes for any number
of factors and goods as long as the number of goods is equal to the number
of factors and all countries produce all these goods (that is, they are “in-
completely specialized”). More generally, both the factor-price-equalization
theorem and the factor-content theorem hold if there are more goods than
factors, so long as the number of goods produced in common by each nation
is at least as large as the number of factors.?® For example, it can easily be
shown to hold for three commodities and two factors.

8.7 CONCLUDING REMARKS

This chapter has considered a model in which the only important differ-
ence between countries is in relative factor endowments. We assume that
economies are alike in all other respects, including having equal access to
constant-returns-to-scale technologies, sharing homogeneous preferences,
and exhibiting no market or policy distortions. Thus, the model differs im-
portantly from the technology-based theory of trade in the prior chapter.
Using this model we made several important predictions about economic
structure and trade patterns.

L A country will export the commodity that uses the well-endowed factor
more intensively, which is the prediction of the Heckscher-Ohlin theorem.
Thus, comparative advantage is determined by the structure of factor
endowments (or autarky factor prices) in conjunction with relative factor -
intensities of commodities.

2. The factor-price-equalization theorem makes the powerful prediction that
free trade in goods actually equalizes the relative and absolute prices of
homogeneous factors internationally. The essential reason for this is that
trade in goods can substitute for trade in factors. There are numerous
reasons why we do not observe such egualization in practice, but there
are important tendencies in that direction to the extent that international
trade is the result of variations in factor endowments.

3. The Stolper-Samuelson theorem, which relates changes in commodity
prices to changes in real factor prices, provides a fundamental prediction
about the effects of trade (or impediments to trade) on the distribution
of real incomes between capital and labor. Because free trade causes
exports and imports to rise, it follows that the relatively abundant factor
gains real income in each country and the scarce factor loses real income.




124  Ii: Causes and Conseguences of Trade

However, the gains-from-trade theorem is relevant here, in that the
economy-enjoys an overall rise in welfare by moving from autarky to free
trade. '

The Rybczynski theorem, which relates changes in factor endowments to
changes in commodity cutputs, assuming constant commodity and factor
prices, provides the theoretical basis for the Heckscher-Ohlin model. This
theorem is also important for understanding the effects of factor growth
on the evolution of comparative advantage.

It is possible to extend the Heckseher-Ohlin theory to the cage of large
numbers of goods and factors. The factor-content theorem predicts that
the implicit trade in factor services depends on rankings of factors, even
if the trade patterns for particular commodities are not determinate.

L

5

PROBLEMS

1. Show that, in a two-country model, increasing the size of one country (increasing
both X and L in the same proportions) will change commaodity prices, factor
prices, outputs, and the valume of trade in both countries, but will not change
the pattern of trade.

* 2. How will the production possibility curves of Fig. 8.2 differ if in Fig. 8.1, Country
H has more X but the same amount of L as Country F?

* 3. In Fig. 8.4, why must the eonsumption points for both countries lie on a common
ray from the origin?

4. INlustrate a case in which either or both countries could specialize completely in

- the presence of free trade. Does this possibility invalidate the Heckscher-Ohlin
theorem? What about the factor-price-equalization theorem?

*5. The factor-price-equalization theorem makes no assumption about demand.
Nevertheless, demand conditions may well determine whether or not factor
prices are equalized. Explain this seemingly paradoxical result.

. 6. Show that factor prices will be unequal if the technologies in the two countries
differ for industry X (or Y ). )

s 7. Show that an increase in the labor supply of a small country could either increase
or decrease the volume of trade.

*8, How will an increase in the supply of labor affect the terms of trade in the
two-country model (recall Problem 7)?

NOTES

1. One exception might be a country that is largely specialized in the production of a primary
commodity such as petroleum. However, this kind of specialization is related to the over-
whelming endowment of natural reserves rather than to any relative labor productivity, so
the Heckscher-Ohlin model is the more appropriate view here as well.

. We review these issues thoroughly in Chapter 14.

3. See Maskus (1991) for details on the construction of these variables.

4. This difference is largely a result of the fact that a significant portion of the Indian

population works in the so-called “informal” sector, where economic activity is unmeasured.
Thearetically, the existence of factor endowments that are variable rather than fized does

[




10.

11

12,

13.
. In methodological terms, trade economists thus view endowments and commaodity prices

15.

16.

17,
18.
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not change the fundamental conclusions of the Heckscher-(hlin theory, as shown in Martin
(1976).

. Technically, an FIR is possible between two constant-returns-to-scale production functions

if the elasticity of substitution is higher in one of the functions. Note, however, that an
FIR cannot bappen within a single country because the contract curve in the Edgeworth-
Bowley Box cannot cross the diagonal (see Problem 5 in Chapter 2). Thus, the issue arises
in comparisons of factor-intensity rankings in different countries. '

. Ag discussed by Maskus {1991), there is great similarity in these rankings across a large

group of developed and developing countries. Thus, in practice, factor-intensity reversals
seern to be unimportant empirically.

. Professor Paul A. Samuelson made so many contributions to this model that it is often

called the Heckscher-Ohlin-Samuelson theorem. We have chosen to use the original title.

. We review formal empirical studies of thig question in Chapter 14.
. The countries would differ only in the relative prices at which they become specialized

in X or Y, given the endowment-based differences in their production fromtiers. Once a
country becomes completely specialized in a good, say X, further increases in its price
cannot attract any further resources, so both r and w rise in proportion to p,, keeping o
constant.

This statement vividly illustrates the danger of treating specific variables as exogenous in
a general-equilibrium model. We could have stated instead that different autarky factor
prices are the source of different autarky goods prices, which seems logical. Indeed, some
trade thearists define factor abundance in the Heckscher-Ohlin model in terms of relative
factor prices in autarky.

Strictly speaking, the endowiment ratic must be a weighted averuge of the capital-labor
ratios inX and ¥, with the weights given by the proportion of the total labor force allocated
to each sector.

An additional theoretical requirement for factor price equalization is that there be no
factor-intensity reversal between countries H and F. Suppose, for example, that in H at
autarky, good X is capital-intensive, while in F, good X is labor-intensive, with w;, > wy
due to factor endowments. In free trade, let Country H export ¥ and Country F export X .
In this case, the wage-rental ratios in both nations would rise from free trade, and there is
no clear presumption toward their convergence.

See Dollar and Wolff (1993) and Maskus (19%1).

as exogenous variables that determine outputs and factor prices, the endogenous veriables.
This interpretation should be treated cautiously, however, as all these elements contain
some degree of endogeneity,

The magnification effect and other aspects of the general equilibrium two-sector model are
developed in Jones (1965). A simple proof that a rise in the relative price of X is equivalent
to a larger percentage rise in its price is as follows:

Let both p, and p, rise but (p}/p}!) > (p¥/p?). Rearranging this inequality and subtracting
1 from each side, it follows immediately that [(p} — p®)fp?1 > [(p} ~ p2)p?1.

To see this, recall that with fixed p, each commodity retains the same capital-labor ratic.
Thus, a given increase in labor use in sector X after a rise in the labor supply must call
a proportional amount of capital from sector Y, yielding a linear increase in X output.
Similarly, the proportional reduction in capital and labor used in ¥ results in a linear
reduction in that sector’s output.

For a full treatment of these issues, see Ethier {1984).

We present computations of this nature for actual countries and endowments in Chap-
ter 14.

. See Vanek (1968). Credit should also be given to Melvin (1968) and Leamer (1980).
. Mathematically inclined students will recognize this as a statement from linear algebra
- in which we need enough information on common commodity prices to determine common

factor prices in a system of linear equations. If there are more factors than goods (a case
that is most unlikely), there will be no presumption of any kind toward equalization of
global factor prices.
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CHAPTER

9

THE SPECIFIC-FACTORS
MODEL

9.1 INTRODUCTION

Chapter 8 considered the Heckscher-Ohlin model where two factors of pro-
duction, capital and labor, were used to produce two outputs, and where
both factors were perfectly mobile between the two industries. This model
has formed the central structure for most of the theoretical international
trade literature that has developed in the last four decades. Recently, how-
ever, international trade economists have become interested in models that
go beyond the assumptions of the Heckscher-Ohlin model. The remaining
chaptera in this part of the text will consider a variety of models that
relax central assumptions of that framework. In the present chapter we
remeove the assumption that both factors are perfectly mobile between the
two industries.

It is important to understand that the Heckscher-Ohlin assumption
of free factor mobility between industries describes a state at which an
economy can arrive only in the long run. The assumption of perfect mobility
of capital implies an economy in which industries can convert one kind of
capital into another. In many circumstances, this process may require a con-
siderable time period. For example, the capital used to produce automobiles
is much different from that required to produce wheat or textiles. Capital
mobility between such diverse industries requires time for physical capital
to depreciate in some uses and for new investment to take place in others.

1t is perhaps most natural to consider capital to be fixed in its sectoral
usage for some time, and this is the basic approach we adopt. However, we
note that labor could also be characterized similarly to the extent that skills
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are particular to specific tasks. Individuals skilled in the operation of textile
looms, for example, require some retraining bhefore becoming proficient at
computer programming. Thus, for short time periods, factor specificity is
common. Some factors, such as agricultural land, are quite specific in their
use even for long time periods.

Economists make a logical distinction between time periods that is
implicit in our discussion. The long run is defined as a period of time
sufficient to allow all factors o be in variable use in production functions,
which corresponds here to free intersectoral factor mobility. The short
run is defined as a period of time in which at least one factor is fixed
in production functions, corresponding to capital specificity. This is the
fundamental distinction we maintain in this chapter.

Clearly, the long run is important and deserves analysis. Iowever,
many economic changes have important short-run consequences. The im-
position of tariffs or changes in the terms of trade may have significant
effects on the econcmy in a shorter time period than would allow for the
complete mobility of capital between industries. We may also be interested
in whether the short-run effects of such changes are the same as the long-
run consequences discussed in Chapter 8. For example, will we expect factor
prices in different countries to be equalized in the short run if the other
conditions for equalization described in Chapter 8 are maintained? Will the
Rybczynski theorem and the Stolper- Samuelson theorem derived for the
long-run conditions of the endowment model also apply in the short run?
Also important is whether the basic Heckscher-Ohlin prediction of trade
flows based on given factor endowments holds in a short-run version of this
model. Thus, even though the theories are identical in the long run, there
are important differences in our theoretical predictions in the short run,
when capital is sector-gpecifie. Indeed, these differences are so striking that
it is natural to consider the specific-factors model as an impartant theory
of trade and income distribution in its own right. We will investigate these
guestions in this chapter.

The model employed here is similar to the Heckscher-Ohlin model
except that one factor, capital, is assumed to be useful for the production of
only one commodity. For example, automobiles require one kind of capital
and textiles another, and in the short run the amount of capital aliocated
to each industry is fixed. No substitution of capital between industries can
iake place, though labor is mobile. Because capital is specific to a particular
industry, the model we describe has become known as the specific-factors
model. It has a long history in the economic literature, but recent interest in
the model dates from the work of Jones (1971) and Samuelson (1971). Other
key contributions were made by Mayer (1974) and Mussa (1974).

It should also be noted that although we are considering the specific-
factors model as a short-run version of the Heckscher-Ohlin model, the
specific-factors mode] has other interpretations. In particular, we can con-
sider the specific factors to be quite distinct kinds of inputs, such as different
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natural resources. The analysis can be used to develop a model in which
these resources form the basis for comparative advantage and international
trade.

9.2 THE SPECIFIC-FACTORS MODEL

In many respects, the specific-factors model is similar to the model used for
the Heckscher-Ohlin analysis of Chapter 8. We assume that two commodities
are produced with production functions that exhibit constant returns to
scale. We also assume that two factors of production are required for both
production functions. As usual, tastes are assumed to be homogeneous and
identical for all consumers, allowing the representation of preferences by a
set of community indifference curves.

The essential difference betwen the Heckscher-Ohlin model and the
specific-factors model is that in the latter theory, anly labor is homogeneous
and common to the two production functions. Capital is fixed by industry in
the short run. Therefore, instead of the production functions in Egs. (2.8) of
Chapter 2, we have the production funetions shown below:

X = F, (R L;)
Y=r, (Sy,Ly)
R, and S, represent types of capital that are specific to sectors X and Y,

respectively. Corresponding to the factor-supply constraints of Egs. {2.9) of
Chapter 2, we have the following equations:

(9.1)

R =R,
5 =5, 9.2
L=L.+L,

Equations (9.2) simply show that the entire available stock of factor R is
used to produce commodity X and the entire endowment of factor S is used
to produce commodity Y. Note that again we are assuming that all factors
of production are fully employed. The return to labor (the wage rate) is
defined to be w, which is the same in both industries by virtue of the free
mobility of workers. The returns to R and S will be defined to be r and s,
respectively. Thus, the specificity of capital allows the returns to capital to
differ across industries in the short run. This fact points out that in the
short run, the two capital stocks are different inputs and that the model
may also be interpreted as a theory with two goods and three factors.

It is useful at this point to review certain properties of production
functions that have constant returns to scale. In Chapter 2 we discussed the
notion of the total product curve for labor. This curve depicts the response of
output in an industry to increases in a variable factor, holding constant the
input of a fixed factor. This construction, reproduced in Fig. 9.1, is directly
applicable to the specific-factors model. In the top panel we show that the
total product of labor in sector X rises as more labor is added to the fixed
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stock of R, but it does so0 at a diminishing rate (indeed, at some point, the
total product could fall). In the hottormn panel we depict the marginal product
of labor in industry X, which is the slope of the total product curve. Becanse
of diminishing returns, the marginal product declines as employment in X
riges. A similar construction applies to good Y, given the fixed stock of S,

These results hold in a more general sense. As described in Chapter 8,
the marginal product of labor in either sector is an increasing function of the
capital-labor ratio used in that sector. Consider, for example, an increase in
capital usage of 10 percent and an increase in labor usage of 5 percent in
industry X. We may decompose this change into, first, an identical 5 percent
rise in B and L and, second, an additional rise in E. With constant returns
ta scale, the first component has na impact on the marginal product of labor.
However, the second component raises the marginal product of labor for any
given level of employment. Indeed, as depicted in Fig. 9.1, an increase in the
endowment of Ry will shift up both the total product and marginal product
curves for labor.

Analogous conclusions hold for the determination of the marginal
products of capital, which are declining functions of the capital-labor ratios
in each industry. Finally, under constant returns to scale, the marginal
products of each factor depend only on these capital-labor ratios and not on
the level of production.

‘We retain the assumption that factor markets are perfectly competitive,
implying that firms pay each factor the value of its marginal product. Thus,
in the X industry we have:
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VMPix = MPixp, = w
VMPKX = MPprx =r

Similar equations characterize factor-market equilibrium conditions with
respect to industry ¥ Note that from these conditions we can specify that
the real returns to labor and capital in terms of commodity X are equivalent
to their marginal products: w/p, = MPrx and r/p, = MPgy, respectively.
This result means that changes in real returns to factors are known as
soon aa changes in capital-labor ratios are determined. For example, in Fig.
9.1, a rise in the capital stock far a given level of employment generates
& higher real wage. Moreover, because marginal products are functions of
only the capital-labor ratios, if we know how one marginal product changes,
we immediately know that the other marginal product has changed in
the opposite direction. Thus, an increase in the marginal product of labor
implies a decrease in the marginal product of capital in the same sector. In
other words, if we find that w /p, rises, we know that r/p, must necessarily
fall. These relationships hold regardless of what is happening to outputs or
endowments in the economy.

Completing the maodel requires linking sectors X and Y together in a
short-run general equilibrium framework. This is done by noting that inter-
industry labor mobility must establish a common wage in both industries,
generating an equal value of marginal product of labor in equilibrium. This
feature allows us to determine the allocation of labor between X and ¥ in
each equilibrium, as depicted in Fig. 9.2.

Employment in sector X is indicated from left to right, relative to
origin O, . Suppose that p, is given and that the capital stock in industry X
is held fixed. As more labor is employed in this sector, the marginal product
of laber declines, causing the value of labor’s marginal product, or VMP,x,
tobe a downward-sloping curve. Because equilibrium requires the equality of

(9.3)

w w
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FIGURE 9.2

Autarky and free trade equilibria in the specific-factors model.
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VMPrx and w, it is possible to interpret this schedule as the demand curve
for labor in industry X. Note that a rise in either p, or R, would shift the
VMPLx curve upward.

The demand for labor in sector Y is represented by the VMPry schedule,
which is drawn from right to left relative to origin 0,. Thus, movements
to the left répresent larger employment in Y and correspond to declines in
the marginal product and in the value of the marginal product of labor for a
given endowment of S, and a fixed p,.

Suppose point A represents autarky equilibrium in this economy.
Accordingly, the distance O,.L measures employment in industry X, the
distance O, L measures employment in industry ¥, and tabor is fully utilized.
It is convenient to characterize income distribution in this equilibrium.
There is a common wage w paid in both industries. Total labor income paid
to workers in sector X is the area w0, LA, while that in sector Yis w O,LA.
The remaining income generated in each sector represents nominal total

returns to each capital stock. Thus, in autarky, factor R earns the area VwA

and factor S earns the area ZwA.

9.3 COMMODITY PRICES
AND FACTOR PRICES

We are now in a position to consider how price changes will affect factor
prices and income distribution in this model. Because only relative price
changes matter in general equilibrium, let us suppose that p, remains fixed
at some arbitrary level and consider the effects of a change in p, . A natural
supposition in this scenario is that our clesed economy is small and that,
upon entering into free trade, it faces a higher world price for good X. Thus,
the economy would choose to export good X as its price rizes to the world
level.

In Fig. 9.2, the higher p, would shift up the value of marginal produet
schedule for good X as shown. Note that the ratio of distances, BA/AL,
measures the proportional increase in the price of X by virtue of the
fact that VMP.y is the product of the marginal product of labor and the
commodity price. For example, a 20 percent rise in p, results in a 20 percent
shift upwards in the value of marginal product curve throughout its length.

Consider the adjustment to the new equilibrium under free trade.
Point B cannot be an equilibrium because it corresponds to a higher wage
in sector X than in sector ¥. Thus, labor moves from Y to X, which provides
the additional resources to expand output of the latter commedity and allow
for its export. This labor mobility lowers the marginal product of labor
in industry X and raises it in industry Y, moving the economy along the
relevant VMP;, curves to the free trade equilibrium at point C. There is a
higher allocation of labor to good X and a higher nominal wage rate in both
industries.

Our primary interest is in the effect of the higher price of good X on
real factor returns. Inspection of Fig. 9.2 demonstrates that both the total
income paid to R, which is the specific capital stock in X, and the total wages

&
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paid in the economy are larger in free trade. Total income for S, the specific
capital stock in Y, is smaller. Thus, the nominal factor prices r and w are
higher, but s is lower. We conclude that laborers and owners of the capital
stock in industry X enjoy higher real returns measured in terms of their
ability to purchase good Y, the price of which has remained constant, while
owners of the capital stock in industry ¥ receive a lower real return.

The latter capital owners also suffer a lower real return in terms of
good X, the price of which is now higher. It follows that owners of the
specific capital stock in the declining industry are made worse off by the
price change induced by the entry into free trade.

To reach precise conclusions about the real returns to owners of R and
to laborers relative to the higher-priced good, we consider the changes in
marginal products. The labor influx lowers the capital-labor ratio in use in
industry X, thereby raising the marginal productivity of the fixed capital
stock as well as its real price, r/p,. Thus, owners of the specific capital stock
in the expanding industry unambiguously gain real income from the price
change.

Finally, the fact that the capital-labor ratio falls in sector X and rises
in sector Y as a result of the interindustry employment shift from point A to
point C implies that the real wage falls in the expanding sector and rises in
the declining sector. Indeed, it is this decline in the real wage that supports
the expansion of output in industry X. Each laborer is better off in terms of
ability to consume good ¥ but worse off in terms of ability to consume good
X. Whether workers gain or lose welfare depends on their preferences for the
two commodities. This result has been termed the neoclassical ambiguity in
trade theory. We have proven the following proposition.

Commeodity prices and factor prices. A relative price increase of a good
benefits the specific factor used in that industry, reduces the real income of the
other specific factor, and has an ambiguous effect on the mobile factor.

It 15 useful to provide further perspective on this result. This propo-
sition is in sharp contrast to the Stolper-Samuelson theorem discussed in
Chapter 8. The Stolper-Samuelson theorem, which is based on the long-
run supposition that both factors are costlessly mobile between industries,
predicts that the effect of a relative change in commodity prices on real
factor prices depends on the factor intensities of the commodities. Thus, a
rise in the price of the labor-intensive good, for example, draws both labor
and capital from the capital-intensive good and results in both goods being
produced with higher capital-labor ratios. As a result, real wages rise in
terms of both goods, while real capital incomes fall in terms of both goods.
In Fig. 9.2, a long-run equilibrium would exist at a point to the right of C
(because the induced capital flow would further raise output of X) and higher
than B (because the nominal wage must rise in comparison with the price
of X). Note carefully the implication that in the long run, output responses
in the economy are more elastic with respect to price changes than in the
short run. This fact merely reflects the inability of capital to move in the
specific-factors model.
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In the specific-factors model, on the other hand, the relevant charac-
teristic in the shori run is not factor intensities but the identity of mobile
factora and specific factors. Our description of the movement from autarky
to free trade made no mention of factor intensities. This is hardly surprising
because the notion of factor intensities makes little sense in the specific-
factors model. It would be meaningless to compare the ratios of capital to
labar in sectors X and Y because the capital stocks are not comparable. Mo-
bility is impertant, however. Indeed, had we constructed our model economy
with mobile capital and fixed labor forces, the impact of trade on capital real
income would have been ambiguous, while the laborers would have gained
or lost, depending on the sector of employment.

Returning to the short-run model, the economic intuition behind the
impacts of commodity price changes on the prices of specific factors is
straightforward. The rise in p, induces firms to wish to produce more X,
raising the demand for the services of B. Because no additional supplies of
R are available to satisfy this demand, the factor experiences a substantial
rise in its real price. In effect, capital owners in this industry gain both from
the influx of labor and from receiving a share of the higher price of X. Indeed,
because the wage rises by proportionally less than the price increase, the
price of capital must rise by proportionally more. To return to our example,
a 20 percent rise in the price of good X emanating from free trade results in
an increase in the return to R of more than 20 percent. The opposite effects
occur for owners of S as output of good Y declines in the short run. That
i8, there is a decline in demand for S-capital, redueing its price. Notice that
this logic implies a vaniant of the long-run magnification effect we identified
in Chapter 8. In the present case we would write

%As < BAp, < %dw < %Ap, < DAr 9.4

Again, keep in mind that the ranking here depends on factor mobility (or
homogeneity) and not on factor intensities.

It is also interesting to note the difference between this model and
the Ricardian model for the implications of free trade and incomes. In the
Ricardian model each worker is identical and each gains equally from the
entry into free trade by virtue of specialization at improved terms of trade.
Here there are three distinct factors, and trade has ambiguous impacts on
workers’ real incomes.

The specific-factors model provides a powerful basis for understanding
the interests of different factor owners in supporting or opposing gov-
ernment policy changes, such as trade protection, that influence relative
prices. Factors employed solely in sectors that will enjoy a price increase
would strongly support such measures, while factors employed in other
sectors would oppose them. Mobile factors may be relatively unaffected by
such policy changes and may avoid expressing opinions through voting or
lobbying. Accordingly, the model helps explain the observed phenomenon
that lobbying for and against protective barriers against importa tends to
be done by coalitions of specific factors in particular sectors (Magee, 1978). In
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contrast, the Stolper-Samuelson theorem would frame such behavior as a
conflict between abundant and scarce factors.

9.4 ENDOWMENT CHANGES, FACTOR
PRICES, AND OUTFPUTS

Two central features of the endowment madel in Chapter 8 were the factor-
price-equalization theorem and the Rybczynski theorem. We now show that
the predictions of these models do not generally hold in the specific-factors
madel.

Factor Price Equalization

The factor-price-equalization theorem stated that in free trade with equal-
ized commodity prices, if two countries produce both goods in common,
real factor prices will become identical as well. The existence of different
factor endowments does not change this result as long as countries are
incompletely specialized. The theory relies on the assumption that there
are at least as many goods as factors so that equalized goods prices would
be sufficient to determine equalized factor prices. In this context, it is no
surprise that factor price equalization does not hold in the specific-factors
model, because it embodies three factors and only two goods. 'To make the
point more concrete, simply imagine countries H and F moving from autarky
to free trade. If H exports good X, then the real income of R-capital will rise
and that of S-capital will fall, as we demonstrated. In F the real income
of S-capital will rise and that of R-capital will fall as that country exports
good Y. Labor will have a higher real wage with respect to goad Yin Hbut a
lower real wage with respect to good Y in F (and the opposite effects would
manifest with respect to good X). There is clearly no presumption toward
equalization of real factor prices in the short run.

We pravide a more formal demonstration by showing that in free trade,
countries will experience different real factor incomes. Consider the effects
of endowment changes on real incomes, as depicted in Fig. 9.3, where we
take as the initial situation the free trade equilibrium at point C.. To simplify
matters, we suppose that the diagram refers to a small open economy that
continually faces fixed international prices, thereby holding both domestic
prices fixed throughout.

Consider first an increase in the endowment of S, the specific capital
stock in sector ¥. Clearly, all of the new capital stock must be emplayed in
industry Y, and this infusion of capital increases the marginal product of
labor in that industry. In Fig. 9.3, this outcome is represented by the upward
shift in the VMPry schedule. The higher wage induces labor to flow from
sector X to sector Y until the wage is again equalized at point 7. Qutput of
good Y goes up, drawing labor from good X, the output of which declines.

Implications for factor incomes are clear. With a higher wage and fixed
commadity prices, all laborers enjoy higher real earnings. This is a result of
the rising capital-labor ratio in both industries (recall that good X loses labor
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FIGURE 9.3

Endowment changes in the specific-factors model.

to good Y) and the consequent increases in marginal products of labor. We
also conclude immediately that the real returns to both specific factors are
reduced by virtue of the higher capital-labor ratios. Again, with unchanged
goods prices but & higher wage, the nominal returns to both capital stocks
must be lower, causing an unambiguocus decline in the real incomes of their
owners. Thus, an increase in the endowment of S reduces the return to both
specific factors and increases labor’s real income. It is easily seen that the
same result will hold for a rise in the supply of R, for the effects of increases
in the specific factors are symmetrical. In general, then, any expansion of
the endowment of a specific.factor at constant commodity prices will lower
the real return to both specific factors and raise the real return to the mobile
factor,

Next consider the effects of an increase in the endowment of labor.
This change is represented in Fig. 9.3 by an enlargement of the labor force,
shifting the origin for sector ¥ to O;. In turn, the VMPry schedule is
displaced to the right by the same amount, Thus, the curve VMP},, contains
information equivalent to that in curve VMP;y, but with reference to the
new origin.

The rise in the labor endowment causes the economy to move from the
initial free trade equilibrium at point C to a new equilibrium at point Z.
The immediate implication is that the additional labor supply reduces the
nominal wage rate from w to w*. With fixed commodity prices, laborers are
made worse off. It is also clear that total capital income in sector X is higher,
implying higher nominal and real returns for owners of K. Implications
for owners of § are unclear from Fig. 9.3. To reach precise conclusions,
note that the increase in the labor endowment is divided between sectors X
and Y, causing both outputs to rise in the short run. This follows from the fact
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that distance O,L* exceeds distance O,L, while distance O ;L7 similarly
exceeds distance (0,L.! Thus, the increased labor force results in a lower
capital-labor ratio in both sectors, raising the real returns to both specific
factors and lowering the real wages of labor. We have proven the following
proposition.

Factor endowments and factor prices. At constant commodity prices, any
‘increase in the endowment of a specific factor will increase the real returns
to the mobile factor and lower the real refurns to both specific factors. An
increase in the endowment of the mobile factor will reduce its own real income
and increase the real income of both specific factors.

Again, to make the contrast to the factor-price-equalization theorem,
recall that in that model, any endowment change resulted in no impacts
on the real returns to any factor as long as the economy remained incom-
pletely specialized. In the specific-factors model, however, endowment shifts
have sharp impacts on real factor incomes, whether or not the economy is
specialized.

To make the comparison to the factor-price-equalization theorem fully
explicit, the rise in the endowment of the specific factor & in the small
open economy of Fig. 9.3 cannot have an impact on commodity prices or
factor prices in the rest of the world. Thus, this economy would have
higher real wages and lower real returns to its specific factors than would
exist elsewhere in the short-run equilibrium. This absence of factor price
equalization carries over to the case of two large countries who trade with
each other. Suppose, for example, that Fig. 9.3 represents Country H and
that in the initial equilibrium at point C, H is exporting good Y. The
expansion in Y output after the rise in the endowment of S should, under
most circumstances, result in greater exports of good Y and a fall in its
relative price. In the foreign country this change would tend to raise the
relative return to the specific factor in sector X and lower the relative return
to the specific factor in sector ¥ with an ambiguous impact on the real
wage. While these effects would pertain also to the home country, they only
partially offset the initial impacts of the endowment change. Thus, there is
no presumption toward factor price equalization in the short run. We can,
therefore, add the follawing theorem.

Trade and factor prices. In the specific-factors model, the equalization of
commeodity prices by international trade does not equalize factor prices.

An important implication of this finding is that free trade in goods does
not fully exhaust the available gains from trade, in the sense that productive
factors have an incentive to migrate in such an equilibrium. Even in the
absence of any impediments to trade, if factors are intersectorally immobile,

. . there will be international differences in their real returns. Factors may be

too impatient to wait for the long-run equalization of their returns (assum-
ing such equalization were even possible in practical terms) and may prefer
to move to the other country to find employment in their specific sectors.
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Again, trade in factors is a significant phenomenon, and we will analyze it
in Chapter 21.

Endowment Changes and Outputs

Turning to the Rybezynski theorem, the discussion in Chapter 8 demonstrat-
ed that under constant commodity prices, an increase in the endowment
of a particular factor raises the output of the good intensive in that factor
and lowers the output of the other good. In the specific-factors model, where
factor intensity is less important than factor specificity, the predictions
about endowment changes and outputs are again quite different, as we have
already demonstrated.

Specifically, we have shown that an increase in the endowment of a
specific factor increases the output of the good that uses that factor and must
lower the output of the other good by pulling labor from it. This is similar to
the Rybezynski prediction, but it depends on the sectoral specificity of the
expanding factor rather than on factor intensities in proeduction. We have
also demonstrated that a rise in the labor endowment expands both outputs
as the new labor force is divided between the sectors. Again, this is due to
the mobility of labor rather than to the labor intensity of production. Thus,
we can state the following proposition.

Factor endowments and outpufs. An increase in one specific factor in-
creases the output of the commodity that uses that factor and reduces the
output of the other industry. Increases in the supply of the mobile factor will
expand both outputs.

We note in passing that the impacts of endowment changes in the
specific-factors model suggest that different groups of factors will have
different incentives to lobby for or against international factor migration.
It is clear from our discussion that mobile factors would oppose policies
allowing freer immigration of competing mobile factors, while owners of
specific factors would favor them. Again, this is a result of factor mobility
rather than factor scarcity, as in the Heckscher-Ohlin model.

9.5 THE PATTERN OF TRADE

One of the principal results of the Heckscher-Ohlin theorem deseribed in
Chapter 8 is that we can predict trade patterns from the knowledge of
technology and factor endowments. In particular, we found that a country
will export the commodity that uses its abundant factor most intensively. We
now want to investigate whether a similar property holds for the specific-
factors model. To facilitate comparison, we depart from the small open
economy notion and assume, as before, that there are two countries, H and
F. We begin by assuming that H and F have identical endowments of labor
and fotal capital in the long run. As we know, in this case, with preferences
assumed to be identical in both countries, the two economies will be identical
in every respect and there will be no possibility of international trade.
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While there are identical long-run endowments, suppose that in the
short run the capital in the two countries is allocated differently between
the two industries. Specifically, agsume that in Country H there is more
capital in the Y industry and that in Country F there is more capital in the X
industry. In economic terms this would mean that Country H has a greater
stock of specific factor § and a lower stock of specific factor R than does
Country F. As we have seen in Fig. 9.3, this structure of capital endowments
would generate a higher output of good ¥ and a lower output of good X in H
than in F for any common relative commodity prices.

The economies are no longer identical and will find it advantageous
to trade. With identical preferences, it follows that the home country will
export good Y and the foreign country will export good X. Thus, in the
short run, each country will export the commodity that is produced with
the relatively abundant specific factor. While this outcome sounds much like
the Heckscher-Ohlin theorem, it relies on the existence of specific factors
and not on relative factor intensities. Had we assumed that Country H had
a larger initial stock of R-capital, then we would have expected H to export
good X.

Now suppose we return to the situation of identical long-run factor
supplies and no trade initially. Allow Country F to experience a rise in
its labor endowment. In the Heckscher-Ohlin model, Country F necessarily
would export X, the long-run labor-intensive commodity. However, in the
specific-factors model, the rise in the labor supply would generate an in-
crease in the output of both goods X and Y in Country F. In general it is
impossible to predict which of these commodities will be exported without
more information on production technologies. Referring back to Fig. 9.3, the
relative increases in outputs depend on the slopes of the VMP;x and VMPyy
schedules, which depend on the underlying production functions and on how
capital is allocated between the two industries. Suppose, for example, that
the VMPrx curve is quite flat but the VMPzy curve is quite steep.? This
configuration would mean that the short-run changes in outputs would favor
a larger rise in X, suggesting that it would be exported. These relative slopes
could be different, however. We thus have the following proposition.

The pattern of trade. In the specific-factors madel, each country will export
the good with the absolutely abundant stock of specific capital, assuming
identical endowments of labor, the mobile factor. With differences in labor
endowments, trade patterns will depend on the nature of the production
functions and on the allocation of capital (that is, on the stocks of specific
factors).

9.6 CONCLUDING REMARKS

In our discussion we have interpreted the specific-factors model as a short-
run version of the Heckscher-Ohlin model discussed in Chapter 8.° This
approach is useful, for it allows an easy comparison of the principal results
of these two models. The specific-factors model has a much broader interpre-
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tation, however, The specific factors need not be different kinds of capital but
instead could be capital and land. In this case the model could be used to con-
sider the production and trade of two commodities whose outputs are closely
tied to the specific factors. Examples would include manufactures and food:
where manufactured goods use capital and labor as inputs, and food uses
land and labor. Alternatively, where the specific factors are resources such
as iron or timber, a model of trade for resource-rich economies would be
considered. The conclusions we have reached in terms of the relationship
between commodity prices and factor prices and between endowments and
outputs would remain unaffected, and these alternative models could be
constructed simply by renaming the variables in the earlier sections of this
chapter. In any case, many trade economists agree that the effects of specific
factors have a powerful impact on global trade.

The specific-factors model provides an interesting contrast to the
Heckscher-Ohlin model described in Chapter 8. In particular, we have
seen that the theorems associated with the endowment model do not carry
over to the specific-factors framework. Our major conclusions may be listed
as follows.

L In the specific-factors model, the primary technological characteristic is
factor mobility versus factor specificity, rather than factor intensities as in
the Heckacher-Ohlin model. It is on this basis that factors are identified.
The presence of specific factors means that they will have different prices
within the economy.

2. In the Heckscher-Ohlin model, factor prices are uniquely determined by
commodity prices, and real factor rewards change in a predictable way
when commodity prices change. In the specific-factors model, although
the returns to the specific factors are unambiguously related to commodity
price changes, such is not the case for the return to labor, the mobile
factor. Whether labor loses or gains from a price change depends on the
consumption pattern of the representative worker.

3. Trade does not equalize factor prices across countries in the specific-
factors model. In simplest terms, this is because there are two goods but
three factors, so equalized commodity prices do not imply the necessity
of equal factor returns, even if both countries produce both goods.

4, Differences in factor endowments also have somewhat different effects in
the specifie-factors model. Increases in a specific factor will necessarily
increase the output of the commodity using this factor. However, an
increase in the mobile factor will raise the output of hoth commodities;
the nature of production functions and the endowments of specific factors
will determine which output increases by more.

PROBLEMS

1. Describe obvious situations in which the need to produce different sectoral
outputs, such as wheat, iron ore, machinery, textiles, computer programs, and



9: The Specific-Factors Model 141

legal services, renders certain productive factors sector-specific. Which factors
may be reasonably characterized as intersectorally mobile?

2. Suppose that unskilled workers cannot easily move from one industry to another
because of geographical or market frictions, such as the need to sell a home or
the requirement for union membership. Should these frictions be considered a
source of sector specificity of labor? Why or why not?

3. Figure 9.2 described the adjustment from the short-run equilibrium at point A
to a new short-run equilibrium at point C. Continue the analysis by analyzing
the further adjustment to some new long-run equilibrium in terms of effects on
outputs and real factor prices. (Hint: consider the effects on the VMPL curves.)

4. Repeat the analysis in Fig. 9.3 for an increase in the endowment of R rather
than in S.

5. Figure 9.3 shows a short-run adjustment to an increase in the supply of specific
factor S. Describe the further adjustment to the long-run equilibrinm with
unchanged commadity and factor prices, as in the Rybezynski theorem. Do the
same for the increase in the labor endowment.,

*@. Show in a diagram like Fig. 9.2 that a rise in the relative price of good Y has an
ambiguouns impact on real returns to labor in the short run. For a representative
laborer {as consumer), develop a budget eonstraint before and after this price
change and show that whether the laborer is better or worse off depends on
whether his or her tastes are biased toward good X or good Y.

7. Show that if the real return to labor in free trade is relatively higher in Country
H, then the real return to both specific factors must be relatively higher in Coun-
try F.

NOTES

1. Another way to see this is that at the new wage w°, sector Y would find itself further down
its original VMPyy, implying that there must be more labor in that industry.

2. Technically these slopes would correspond to a high elasticity of substitution in sector X,
implying a large expansion in output there, and a low elasticity of subatitation in sector Y,
implying a small expansion.

3. See Neary (1978B) for a full theoretical treatment of the spetifie-factors madel as a short-run
version of the Heckscher-Ohlin maodel.
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CHAPTER

10

GOVERNMENT
POLICIES AS
DETERMINANTS
OF TRADE

10.1 INTRODUCTION

Chapters 7, 8, and 9 discussed in some detail two of the five determinants
of trade described in Chapter 6, production function (technology) differ-
ences and endowment differences, In this chapter we will discuss domestic
distortions as a determinant of trade, focusing in partieular on taxes and
subsidies. The examination of taxes and subsidies is intended as an example
of the effects that a wide range of government. policies can have on trade.
For example, environmental policies and regulations impact on firms’ costs,
therefore having effects on outputs and trade similar to those produced hy
taxes.

We are not asserting that commodity and factor taxes rank with
factor endowments as a cause of trade, but we do believe that collectively,
government policies have a much more profound impact on trade than is
suggested in most international trade texthooks. One theme of this chapter
is that government policies can generate trade but that this trade is not
necessarily beneficial.

As before, the approach will be to neutralize other factors so that a
clear understanding of the specific effects of each can be obtained. Through-
out the chapter we will assume either a single country facing fixed world
prices, or two countries that are identical in. all respects (technologies, factor
endowments, homogeneous utility functions), with constant returns and
perfect competition in production. In the absence of the distortions we will

142
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introduce, the two countries would have no incentive to trade; the free trade
equilibrium would be identical to autarky.

10.2 DISTINGUISHING AMONG CONSUMER,
PRODUCER, AND WORLD PRICES

When we introduce taxes and subsidies into the analysis, it becomes im-
portant to distinguish prices paid by consumers from prices received by
producers. Once we introduce trade, consumer and producer prices must be
distinguished from world prices, the prices at which the country can trade.
Throughout this chapter, we will use the notation ¢ to represent consumer
prices, p to represent producer prices, and p* to represent world prices.
This notation will also be used in later chapters, particularly the chapter on
tariffs.

In order to focus on trade issues, we will also make the assumption
throughout the chapter that there is no government sector per se; the
government returns all tax collections to consumers in lump-sum fashion
and/or raises all subsidies by lump-sum taxation. We implicitly assume a
very large number of consumers, with each consumer getting a check or a
bill which gives to (or takes from) the consumer his or her share of taxes
(subsidies). Consumers regard their bills or checks as being unaffected by
their own purchases. For example, if 2 consumer pays $1 in sales tax, the
consumer gets a refund of only $1/N of that amount where N is the number
of consumers (consider the refund if there are 100 million consumers). Thus,
each consumer does indeed regard the tax as raising prices, even though
the tax is returned to all consumers collectively. Similar comments apply to
subsidies.

Throughout the chapter we will specify taxes and subsidies in an ad
valorem (percentage of value) form rather than in specific form. ¢ will denote
a tax and s a subsidy. Ad valorem taxes are quoted as rates. A sales tax of
5 percent, for example, would mean a tax rate of £ = .05 in this context.
(Specific taxes, on the other hand, are quoted in monetary units per unit
of the good: the US gasoline tax is quoted in cents per gallon.) Thus the
relationship between consumer and producer prices with a tax or subsidy is
given as follows.

qg=p(l+t)>p tax
g =p(l—s)<p subsidy (10.1)

A tax raises the consumer price above the producer price, while a subsidy
lowers the consumer price below the producer price. A taxrate¢ = .05 raises
the consumer price 5 percent above the producer price: ¢ = p(1.05). When
there are only two goods, the effects of a tax on one good are equivalent to a
subsidy on the other good. In order to see this, consider the commodity price
ratios resulting from a tax on Y versus a subsidy to X.
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We see from Egs. (10.2) that a subsidy to X and a tax on Y induce the same
“wedge” between the consumer and producer price ratios.

Figure 10.1 gives autarky equilibrium at point E when there is either
a tax on Y or a subsidy on X, assuming that the tax revenue is redistributed
in lump sum fashion and the subsidy is raised by a lump sum tax. These
latter assumptions are reflected in the fact the consumption and production
bundles are the same even though, in the case of a iax, for example, the
consumption bundle costs more than the value of those goods at producer
prices. The consumers pay more than the producers receive because of the
tax, but then they receive an income in excess of the value of production be-
cause they receive the tax refund. Let subscripts ¢ and p denote consumption
and production quantities, respectively. For atax on ¥,

g X +q, Y. = p X, +p,(1+ )Y, = [pxXc —i—pch] + [pyth} (10.3)

The left-hand side of Eq. (10.3) is consumer expenditure at consumer prices.
The first bracketed term on the right-band side is income received from
production (payments to factors of production), while the second term on the -
right-hand side is redistributed tax revenue. Thusg, consumer expenditure
equals consumer income. A similar analysis of a subsidy requires only that
we change the sign of ¢.

Figure 10.1 illustrates the distortionary effect of the tax on Y or
the subsidy on X. Welfare is lower at E than at the undistoried compet-
itive equilibrium at A. The producer price ratio p is tangent to the production

Y

X FIGURE 10.1
Tax on ¥ or subsidy on X .
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frontier T7'’, while the consumer price ratio g is tangent to the indifference
curve through E. The tax causes the consumers to perceive ¥ as more
expensive than its actual production cost, or a subsidy to X causes consumers
to perceive X as relatively cheaper than its actual production cost.

The previous paragraph should not be taken to suggest that all taxes
or subsidies are bad. First, governments usually raise revenues in order
to provide public goods that are not or cannot be provided by markets.
This analysis takes no account of public goods. Second, not all taxes are
distortionary or as distortionary as the commodity tax shown here. For
example, in the present model, an equal ad valorem tax on both goods would
leave the relative consumer and producer prices equal. Such a set of taxes
is non-distortionary. We will return to this point in discussing factor taxes
later in the chapter.

Finally, some government policies are imposed to correct an existing
distortion in the economy, such as an environmental externality. In such a
situation, Fig. 10.1 might accurately depict the effects of a pollution tax (on
Y') on production and trade, but the indifference curves no longer accurately
indicate welfare changes. Welfare may be improving due to lower pollution
(i.e., there is actually a third good, environmental quality, not shown in
the diagram). More will be said about taxes in the presence of existing
distortions later in the book.

10.3 TAXES AND SUBSIDIES AS DETERMINANTS
OF TRADE: A SMALL OPEN ECONOMY

Suppose that Country H faces fixed world prices. Assume zalso that these
prices happen to be equal to H’s autarky price ratio so that H does not
choose to trade at these prices. This is completely unlikely, but we are
simply following the strategy outlined in Chapter 6: “neutralize” all causes
of trade except the one which we wish to examine. The situation is shown in
Figs. 10.2 and 10.3, where the autarky equilibrium A is also the free trade
equilibrium at price ratio p*.

Once we introduce trade, we have to keep track of not only consumer
and producer prices, but also world prices. This in turn means that we
have to specify whether a tax or subsidy is assessed on consumption or
production. In the closed economy it does not matter, because production
and consumption of each good are equal. But with trade, consumption and
production are generally not equal, so it matters which one we are taxing.
With a consumption tax, consumers pay a tax on both domestic and imported
goods. Alternatively, if the good is exported, then the tax is paid only on the
part of domestic production that stays in the country. Producers can trade at
world prices. The relationships among consumer, producer and world prices
with a consumption tax on Y are given by

gz Dx Dy 4:  p: _ p;
= - = or {1+ =2 =22 (10.4)
gy  py(1+2) pyl+t) 9 Py b
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FIGURE 10.2
X  Consumption tax or subsidy in.a
small economy.

The second equation emphasizes that producers in H face world prices.
The consumption tax on Y (consumption subsidy on X) is shown in Fig.
10.2. When the tax is levied, producers will continue to produce at A
where the world price ratio, equal to the producer price ratio, is tangent
1o the production frontier. The balance-of-trade constraint requires trade to
balance at world prices, so we know that the consumption point must be on
p” through A. The consumption point is given by the point on that “national
budget line” through A where the slope of an indifference curve is equal to
the consumer price ratio. We show this in Fig. 10.2 as point C and label the
consumer price ratio as q.

Economic intuition would lead to the result shown for the consump-
tion tax in Fig. 10.2 even without the formal analysis. We see that, given fixed

FIGURE 10.3
X  Production tax or subsidy in a
small economy.
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world prices, the tax has no effect on production but that congumption of ¥
is discouraged. Consumers substitute away from the expensive commodity
and in favor of the relatively cheaper commodity, X.

Welfare is reduced by this distortion, because consumers make in-
efficient choices when they do not face the true costs of producing the
commeodities. But again, we should separate this welfare result from the re-
sults concerning consumption and trade, because not all consumption taxes
must be welfare-reducing. Most countries have gasoline (petrol} taxes, for
example, which have the beneficial effects of reducing pollution and traffic
congestion.

Now consider a tax on the production of ¥ or a subsidy on the pro-
duction of X. In this case, consumers, not producers, face world prices. The
relationships among the three price ratios are given by

Pr O _ P (10.5)

o1+t g p

The relationships in Eq. (10.5) are shown in Fig. 10.3. The producer price
ratic is now greater than the consumer and world price ratios, so pro-
duction is shown as taking place at peint @ in Fig. 10.3. Consumption
must take place along the world price ratio through @, and consumers now
face world prices. Thus, the consumption point is given by the tangency
between an indifference curve and the price line p* through point §. We
show the consumption point as C in Fig. 10.3. The production tax dis-
courages production of ¥ and leads to a substitution in production toward
good X

Several important results are shown in Figs. 10.2 and 10.3. First, they
clearly demonstrate that government policies such as taxes and subsidies
can generate trade. However, they show equally clearly that trade induced
by the introduction of distortions is not beneficial trade. In both Figs. 10.2
and 10.3, H receives a welfare loss as a consequence of distortion-induced
trade. This is a very important result insofar as governments decide that
it would be a good thing if the country produced and exported more of
a certain good (e.g., “high tech” goods). We could think of Fig. 10.3 as a
situation generated by a government’s decision that it must be good to
produce and export X. By subsidizing the production of X, we do indeed get
exports of X, and the government congratulates itself on the success of its
project. However, exports generated by distortions are welfare-reducing (put
differently, the initial level of exports, zero, is optimal).

The second thing that Figs. 10.2 and 10.3 help to emphasize is that
production and consumption taxes/subsidies are very different from each
other in the open economy. For example, they have opposite effects on
the direction of trade. A consumption tax on Y discourages consumption
and therefore tends to lead to exports of Y (production minus consump-
tion}. A production tax on ¥ discourages production and therefore tends to
lead to imports of Y (consumption minus production). Governments must
therefore be careful about where they levy a tax when assessing its likely
effects.
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10.4 TAXES AND SUBSIDIES AS DETERMINANTS
OF TRADE: TWO IDENTICAL COUNTRIES

Now we introduce a second country and explicitly return to our concept
of the two-country, no-trade model. Suppase that we have two identical
countries, both with production frontiers T7'' in Fig. 10.1, such that the
point A in Fig. 10.1 represents both the free trade and autarky equilibria for
both of the countries. Now Country H imposes a consumption tax on Y or a
consumption aubsidy on X. At the initial free trade price ratio p*, Country ¥
will wish to continue to produce and consume at A in Fig. 10.2 (the same as
A in Fig. 10.1), while Country H will wish to consume at point C in Fig. 10.2.

This cannot be an equilibrium, because there will be excess demand
for X and excess supply of ¥ at the initial prices. The price ratio p™ must rise
until excess supplies and demands balance. The outcome is shown in Fig,
10.4, where both countries produce at point Q because they are identical
and face the same producer prices, p = p*. Couniry F consumes at C; and
Country H consumes at C,. We now have the same result that we had in
Fig. 10.2: Country H creates trade by its tax or subsidy, but the trade is not
beneficial. .

The other interesting result we get from Fig. 10.4 is that Country F is
made better off by H’s tax or subsidy. Recall from Chapter 5 that the ability
of a country to trade at any prices other than its autarky prices can make it
better off (and will make it better off if it has no distortions). The institution
of the tax or subsidy in H now allows F an opportunity to trade at prices
different than its autarky prices. This might alse help us understand why
H has to be worse off. With the countries absolutely identical, there are no
opportunities for mutual gains from trade. If the distortion makes F better
off, it must make H worse off.

A very different question can also be asked. Suppose that H has the
tax or subsidy in autarky and now opens itself to trade. Is H better off in

FIGURE 104

Two identical economies with a
X  consumption tax or subsidy in

Country H.
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trade with the distortion than it was in autarky with the distortion? In other
words, we are now asking whether point E in Fig. 10.1 is on a higher or lower
indifference curve than point C (Fig. 10.2) or point C;, (Fig. 10.4). In general,
the answer is that these points cannot be welfare-ranked, or alternatively
that introducing free trade in the presence of an existing distortion may
make the country worse off. This is an application of what is known as the
theory of the second best.

An application of the theory of the second best. Removing one distortion
(trade barriers) in the presence of a second distortion (taxes or subsidies) does
not necessarily make the country better off. Conversely, introducing a second
distortion (trade barriers) in the presence of existing distortions (taxes and
subsidies) might make the country better off.

In Fig. 10.4, we show point E (corresponding to E in Fig. 10.1) as being
on a lower indifference curve than C,, but this need not be the case. This
topic will be pursued more formally in the next section for those willing to
work through the algebra.

Now suppose that the tax on Y is collected from {ts producers in
Country H (or that a subsidy on X is paid to its producers in Country H).
The situation at initial prices is shown in Fig. 10.3. Country F wishes to
continue to consume and produce at A, while Country H wishes to produce
at @ and consume at C. This cannot be an equilibrium, because there will
be excess supply of X and excess demand for Y. The price ratio p* must fall,
giving us a new equilibrium as shown in Fig. 10.5. The fall in p* induces
Country I to export ¥ and import X, producing at § and consuming at C;
in Fig. 10.5. Country H produces at K and consumes at C;,. As in the case
of Fig. 10.3, we see that a production tax on Y or subsidy on X can indeed
generate exports of X, but this is not welfare-improving trade. Similar to the
result for the consumption tax/subsidy, the beneficiary is Country F, which
can now gain by trading at prices other than its autarky prices.

Y

FIGURE 10.5

Two identical countries with
a praduction tax or subsidy in
Couatry H,
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If we now compare a distorted autarky equilibrium for Country H at E
in Fig. 10.5 to the distorted free trade equilibrium at C}, advanced analysis
will show that these points cannot be welfare-ranked. We have drawn a
case in which E is welfare-superior to Cj,, but this is not a general result.
Introducing trade in the presence of a distortion is certainly net guaranteed
to make a country worse off; rather, it cannot be proved that it will make
the country better off. Again, the following section presents a more formal
analysis.

Comparing Fig. 10.5 with Fig. 10.4, we see that the direction of trade
is opposite in the two cases, even though the tax is on Y (or the subsidy
is on X) in both cases. This result can be intuitively predicted and is the
same as the result in the previous section. The consumption tax discourages
consumption of ¥ by domestic consumers but reduces the price foreigners
pay, and therefore the home country will export Y in the absence of other
causes of trade (Fig. 10.4). The production tax discourages production of ¥
and permits foreign consumers to buy X at the lower tax-distorted price, so
the home country exports X and imports Y (Fig. 10.5).

10.5 GAINS FROM TRADE:
A FORMAL ANALYSIS*

In this section, we wiil use the formal analysis developed in Chapter 5
in order to more fully understand the problem of introducing trade into a
distorted economy. Let superscripts f and ¢ denote quantities evaluated in
free trade and in autarky, respectively. A subscript p denotes production
quantities, and a subscript ¢ denotes consumption gquantities, as in Chapter
5. In the consumption tax case, Fig. 10.4 shows that the value of free-trade
production (@) at free-trade prices (p*) is higher than the value of any other
feasible production point at those prices.

piX! 4 py¥E > piXE +pyY e (10.6)

Now substitute the balance-of-trade constraint into the left-hand side of Eq.
(10.6) and the autarky market clearing conditions into the right-hand side
as we did in Chapter 5, section 5.2. This has the effect of converting all
production quantities in Eq. (10.6) into consumption quantities.

pX[ +p YL >pIXe +pYE (10.7)

But in order to evaluate welfare, we need to have consumption at consumer
prices, not producer prices. This can be accomplished by adding several

*This section is considerably more difficult and can be skipped without loss of continuity. The
principal result shows that introducing free trade in the presence of a distortion might be
welfare-decreasing only if trade leads to a further reduction in the preduction {or consumption)
of the good that which is already under-produced (under-consumed) initially. '

A
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terms to both sides of the inequality in Eq. (10.7) such that the ineguality
must eontinue to hold.

i Xl +py YT +pjt¥1 ~pit Ve > piXE +p;¥e +pyt¥YL —pjt¥2 (10.8)
The inequality in Eq. (10.8) can be rearranged to yield
pXl +p; A+ )Y > plX2 +p;(L+ Y2 +pje (YL - Y2} (10.9)
Using our definition of consumer prices, this simplifies to
[0:X + q,YL] > [0 X2 +q, Y] + [pyt (V] - Y1) (10.10)

The term to the left of the inequality sign of Eq. (10.10) is the value of free
trade consumption at free trade prices, while the first term to the right of
the inequality sign is autarky consumption at free trade prices. The right-
most term is positive if trade increases the value of ¥ consumption. Thus
we see that free trade consumption is preferred to autarky consumption
if Y consumption increases. A sufficient condition for gains from trade is
that consumption of the tax-distorted good increases. To put the matter the
other way around, a country may fail ta gain from trade when trade further
reduces the consumption of a taxed good (or increasez consumption of a
subsidized good).

Comparing the undistorted autarky equilibrfum at A in Fig. 10.2 to
distorted free trade consumption at C, the sufficient condition clearly fails.
Consumption of the taxed good Y is lower in free trade. Comparing the
distorted autarky equilibrium E in Fig. 10.4 to the distorted free trade
equilibrium C,, the comparison is uncertain. The diagram is drawn to show
consumption of ¥ increasing with trade, but this is entirely arbitrary.!

The same type of analysis can be applied to the production tax or
subsidy. In Fig. 10.5 we see that the value of free trade production (point
R) evalnated at the producer price ratio p, is greater than the value of any
ather feasible production bundle evaluated at these prices.

pX] +p, Y >p X2 + p, ¥ (10.11)
Recalling that p,(1 + ) = p;, we can write the producer price of Y as

py = p, — pyt. The consumer price of X equals the world price of X. The
inequality in Eq. (10.11) becomes

XL+ pyYL —pyt¥] > pIXE +pi¥e - p,tYe (10.12)
Rearranging terms, this becomes
X[+ pIYL > pIX2 +p)YS +pyt (Y] - Y2 (10.13)

As before, use the balance-of-trade constraint to replace the left-hand side
of Eq. (10.13) with the value of consumption, and use the autarky market
clearing conditions to replace the production quantities on the right-hand
side with consumption quantities. Eq. (10.13} then becomes

[PiX? +py Y > (piX2 +p;Y2) + [pyt (Y1 - Y3 (10.14)
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The left-hand side of Eq. (10.14) is the value of free trade consumption ai
free trade prices, while the first term on the right-hand side of Eq. (10.14) is
the value of autarky consumption at free trade prices. A sufficient condition
for free trade consumption to be preferred over autarky consumption is that
the second term on the right-hand side of Eq. (10.14) be positive. This term
is positive if trade expands the production of Y, the tax-distorted production
sector,

Comparing the undistorted autarky equilibrium A in Fig. 10.3 to
the distorted free-trade production point at @, we see that the sufficient
condition fails: trade reduces praduction of the taxed good ¥. Comparing the
distorted autarky equilibrium at E in Fig. 10.5 to the free trade production
point R, we do get a stronger result than in the consumption tax case. When
trade is opened up, the relative consumer price of X is lower in Country H
than in Country F: g, < qr (see Fig. 10.1). The consumer price ratiog, = p*
must rise in H, so the producer price of X rises as well. Production of X is
increased, and point E must lie above point R in Fig. 10.5. The sufficient
condition for gains from trade fails, so Country H may be worse off opening
up to trade.

10.6 FACTOR MARKET DISTORTIONS

In this section we consider the effects on international trade and welfare of
a factor market distortion. The particular distortion we choose is motivated
by the corporate income tax. The effects of this tax are significantly different
from those of a commodity tax, for the corporate income tax applies to factor
returns, which intreduces a distortion into the production side of the model
as well as changing relative commodity prices. In the following discussion
we assume a two-good, two-factor, Heckscher-Ohlin-type model, and we
assume that the tax is imposed on one of the factors (capital) in one of the
two industries (the corporate sector).

Three main effects of the corporate income tax are of interest. First,
the corporate income tax, by creating a divergence between the factor-price
ratios faced by producers in the two sectors, will result in production inside
the production possibilities frontier. Second, the new distorted production
“frontier” no longer must be concave to the origin but could be convex or
could alternate between being concave and convex. Third, equilibrium price
lines will generally not be tangent to the distorted production frontier. This
third effect is famniliar from the production tax case discussed in the previous
section. :

Suppose the tax on capital is in the Y industry. X producers pay r
for capital, while Y producers pay (1 + t) for capital where ¢ is the tax.
The factor-price ratios faced by the X and Y industries will then bear the

relationship
w w
[TL > [——r(l 2 t.)]y (10.15)
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FIGURE 10.8
Production inefficiency induced by a factor tax in one industry.

Figure 10.6 shows the factor market allocation in an Edgeworth-Bowley
box. A is ap initial equilibrium on the contract curve 0;AQ,. When the tax
is introduced, the two industries will face different factor-price ratios, with
that faced by the X industry being steeper than the factor-price ratio in the
Y industry (Eq. (10.15)). A new equilibrium point must be a point like B in
Fig. 10.8 where the X isoquants are steeper than the Y isoquants. But note
that B is not an efficient production point. At B the same amount of X is
produced, but less Y is produced than at A. B must, therefore, correspond to
a point that is interior to the efficient production frontier.

We can find all of the points in Fig. 10.6 where the difference in the
slopes of the X and Y isoquants is the same as at point B. Linking these
distorted allocations, we have a distorted contract curve given by 0.BO,
in Fig. 10.6. (A larger tax could mean that the distorted contract curve lies
on the other side of the diagonal, but the distorted contract curve cannot
intersect the diagonal, though it can lie exactly on it; these issues are not
important for our purposes.)

Figure 10.7 shows the corresponding output diagram with TAT ' giv-
ing the efficient production frontier. TBT ' in Fig. 10.7 is the distorted
production frontier corresponding to the distorted contract curve in Fig.
10.6. The distorted frontier need not be strictly concave as shown, but this
is not particularly relevant for our purposes. The corporate income tax thus
leads to production interior o the efficient preduction frontier. Note that
point B in Fig. 10.7 corresponds to B in Fig. 10.6.

‘The movement from A to a point on TBT’ in Fig. 10.7 does not
complete the analysis, for the final equilibrium will not be a tangency
solution. The proof is difficult, but the rationale is as follows. The slope of
the distorted production frontier at a point such as B is equal to the ratio
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FIGURE 10.7

Distorted production frontier
and autarky equilibrium with
a factor tax.

0

of the “true” or “social” marginal costs of producing X versus Y. But the
“private” marginal cost of producing Y is greater than the true marginal
cost because ¥ producers must pay the tax on capital. The private and
social marginal costs of producing X are the same because there is no
tax in that industry. Let MRT; be the marginal rate of transformation
along the distorted production frontier TBT' in Fig. 10.7. Let MC* denote
the true or social marginal cost and MC denote the private marginal
cost of producing a good. The tax on capital in Y leads to the relation-
ghip

MC, MC. p.

MRT; = L >

x - (10.16)
MC, MC, Py

since
MC; = MC,, MC; < MC, (10.17)

In competitive equilibrium, the ratio of private marginal costs is equal
to the competitive price ratio. The inequality in Eq. (10.16) therefore implies
that MRT; > p where p is the producer price ratio. This price ratio is
equal to the consumer price ratio if there are no taxes on outputs. The
distorted autarky equilibrium must be at a point like C in Fig. 10.7, where
the indifference curve is flatter than the distorted production frontier. This
non-tangency is very much like the result obtained from the production
tax case congidered in the previcus section. The difference here is that the
non-tangency is along the distorted production frontier. The factor market
distortion thus involves two distortions. One distortion can be thought of as
the movement inside the efficient production frontier and the other as the
movement along the distorted frontier.
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FIGURE 10.8
Two identical countries with a
faetor tax in Conntry H.

Figure 10.8 shows the implications of the corporate income tax for the
international trading equilibrium, again under the assumption that we begin
with two identical countries. The initial production frontiers are given hy
TAT' with autarky equilibrium at A for each of the two countries. Country H
imposes the corporate income tax with the consequences described in Fig.
10.7 and in autarky consumes and produces at C. The tax discourages
production of Y in Country H, thus raising its price. Country F benefits from
this price change, moving preduction te @ and exporting ¥ to H. Country H
shifts production to R and imports Y to reach the consumption point Cj,. H
clearly loses relative to the undistorted autarky (and free trade) equilibrium
at A. H may either gain or lose from trade relative to the distorted autarky
equilibrium at €, depending on whether the indifference curve through C,,
passes above or below point C in Fig. 10.8. Note that this diagram looks very
similar to the production tax diagram in Fig. 10.5, except for the addition of
the distorted production frontier. These diagrams are indeed conceptually
similar in that both taxes discourage production of Y in Country H. And as
before, the effect of the distortion is to create trade, but this trade is not
necessarily beneficial for the country with the distortion.

Factor market distortions are a complex topic; their various types have
very different effects. Other factor market distortions include the effects of
unions and minimum wage laws. The preceding analysis of the corporate
income tax is only one of many interesting situations. But some of the
specific results we have obtained ean be generalized to cases involving other
distortions. First, factor market distortions generally result in production
interior to the efficient produciion frontier. Second, the production of dis-
advantaged goods {e.g., goods bearing taxes) is reduced. Third, the trade
generated by the distortion is not necessarily beneficial for the country with
the distortion.
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10.7 CONCLUDING REMARKS

This chapter has turned our attention away from underlying production
differences between countries, principally differences in technologies and
factor endowments. Governments have taken active and major roles in most
economies, Cur discussion of tax and subsidy distortions is intended to
provide some insight as to how various government policies can affect trade
and the gains from trade, even if their intended purpose is unrelated to
trade (e.g., the corporate income tax is not instituted to affect trade). One
important general lesson from our analysis is that exports should never be
confused with welfare. We showed cases in which exports generated by a
subsidy reduced the country’s welfare. The principal findings of the chapter
can be summarized as follows, :

L A commodity tax or subsidy induces a distortion in the economy that
prevents welfare maximization in competitive equilibrium, even if the
tax revenue is returned (or subsidy costs are raised) by lump-sum redis-
tribution (or taxation). Because consumers and producers do not face the
same prices, consumers do not face the “true” costs of goods in making
their consumption decisions. This certainly dees not imply that all taxes
are bad. Governments must use taxes to pay for public goods, which have
1no role in our analysis here. In some-cases, taxes or regulations are in-
troduced to counteract existing external distortions, such as pollution. In
such cases, instead of being a distortion, the tax is correcting a distortion.
More will be said about this later in the book.

2. Trade induced by the introduction of a distortion such as a commodity
tax or subsidy is welfare-reducing trade.? Governments must be careful
net to confuse exports with welfare. Government policies can induce the
export of a good, but such exports are welfare-reducing in an initially
competitive, distortion-free economy.

3. Consumption and production taxes or subsidies are guite different from
each other in an open economy. In particular, they have opposite effects
on the direction of trade. A consumption tax decreases the consumption
of a good, leading to increased exports or decreased imports, A production
tax decreases the production of the good, leading to decreased exports or
increased imports.

4. If an economy with an existing distortion is opened to trade, the result-
ing trade might not improve welfare. The possibility of welfare-reducing
trade occurs when the distortion is made “worse” by the introduction of
trade. For example, if the economy initiaily has a production tax on Y,
then the economy is underproducing Y in autarky. If trade leads to a
further reduction in the production of ¥, then trade may reduce welfare.
A sufficient but not necessary condition for gains from trade is that trade
lead to an increase in the produetion (consumption) of a good that is
initially being underproduced (underconsumed).
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5. The preceding point is an example of the theory of the second best. If
one distortion (barriers to trade] is removed when other distortions exist
(domestic taxes and subsidies), then welfare may fall. Note that this is not
an argument against free trade; it is better interpreted as an argument
against domestic distortions.

PROBLEMS

1L Mlustrate the case (similar to Fig. 10.4) in which, with a consumption tax in
Country H, trade reduces welfare (relative to E).

2. Use the gains-from-trade argument to show that Country F will always he made
better off by a tax in H (when the two countries are initially identical), regardiess
of whether the tax in H is a consumption or a production tax.

3. Is it true or faise that, in a small open economy, a consumption subsidy cannot
affect the production of a good? Explain your answer.

4. I3 it true or false that, in a smalil open economy, a production subsidy cannot
affect the consumption of a good? Explain your answer.

5. Suggest how our analysis of commodity taxes would change if the tax were
collected by tax collectors who would have been producing X or Y in the absence
of the tax (i.e., the institution of the tax reduces the effective labor supply to X
and Y production). Do you have a guess as to what an economist might mean by
“cost of revenue-raising?”

8. With reference to Fig. 10.6, suppose that the capital tax is so large that the
distorted contract curve lies above the diagonal. Can you prove that the resulting
distorted production possibility curve is now convex (i.e., the distorted produc-
tion frontier lies below the diagonal connecting the endpoints of the distorted
production frontier)?

NOTES

1. Essentially, there are income and substitution effects working in opposite directions. Trade
increases the value of production, which tends to increase the consumption of ¥ But in
this case, trade leads to an increase in the relative price of ¥. (Note in Fig. 10.1 that the
producer price in Country H is greater than that in Country F. Trade equalizes the producer
prices, implying that p;, falls, implying that ¢, falls.) This causes consumers to substitute
away from Y, the good that is already being underconsumed. It is not clear whether the
consumption of ¥ is higher or lower at point C,, relative to the distorted autarky equilibrium.

2. Posgible exceptions to this statement are presented in later chapters. First, if the country
hes some monopoly power in trade, then free trade may not maximize welfare. Second,
if there are existing distortions in the economy, the introduction of a counter-balancing
distortion can improve welfare. Section 10.3 of this chapter assumes fixed world prices (no
monopoly power) and no existing distortions in the economy.
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CHAPTER

11

IMPERFECT
COMPETITION AS
A DETERMINANT

OF TRADE
AND THE GAINS
FROM TRADE

1.1 AUTARKY EQUILIBRIUM
WITH A MONOPOLIZED SECTOR

The presence of monepoly in one or more of the industries in the basie
model provides another type of distortion. Monopoly can arise for a vari-
ety of reasons. In free market economies, the most typical reason is the
existence of scale economies in production. High costs of producing small
outputs may mean that only a small number of firms (a single firm in the
extreme) can survive in equilibrium. In some countries, there are licenses
and other restrictions that prevent entry of additional firms even though
profits are positive. A firm may possess a technology that other firms are
prevented from obtaining, either through secrecy or through perfectly legal
means such as patents. But in the modern world, imperfect competition
in some industries is an issue for even the largest economies. Wide-bodied
commercial aircraft, for example, are produced by only three firms: Boeing,
Airbus, and McDonnell-Douglas. The American firms Intel and Microsoft
have dominant market shares in personal computer micro-processors and
operating systems, respectively.

In this chapter, we will abstract from the reasons for the existence of
monopoly. We will assume constant returns to scale. In the next chapter, we
will turn to scale economies and consider them as a determinant of trade
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160 I: Causes and Consequences of Trude

along with the market power that scale economies typically imply. We feel
that it is helpful to introduce monopoly by itself first, in order to avoid
introducing both scale economies and monopoly at the same time. As will be
seen, the results for one of the simple cases to be discussed here are quite
similar, from the point of view of trade effects, to the case of a commodity
tax in one industry. In both cases, prices are not tangent to the production
frontier, and so the conditions that guarantee gains from trade are not
satisfied. At the same time, we will argue that the existence of monopely
makes it likely that countries will benefit or that they will benefit more
from trade relative to a situation where markets are perfectly competitive.
The reason is that trade tends to induce a pro-competitive effect that can
reinforce the usunal comparative-advantage sources of gains from trade.

There is a variety of ways in which monapoly could be introduced.
One could assume that both industries in one country were monopolized,
or that monopolized industries existed in both countries. This section will
begin with perhaps the simplest case, in which the home country has a
monopoly producer of X in autarky. To keep things simple, we make the
assumption that the monopolist has no monopsony (a single buyer) power
in factor markets. Finally, note that the price paid by the consumer and the
price received by the producer are the same throughout this chapter, so we
will denote both ¢ and p by p.

The profit-maximizing rule for a producer is to increase production
up to the point where the revenue gained from an additional unit sold
(marginal revenue, MR) is just equal to the cost of producing that additional
unit (marginal cost, MC). Small competitive firms are assumed to face fixed
prices, and 50 marginal revenue is just the price of the good: MR = p. The
profit-maximizing rule MR = MC then becomes

p =MC (11.1)

With perfect competition in both industries, Eq. (11.1) holds for both X and
Y, and dividing one by the other, we have

ps _ MG,

Py MG,

In order to see that the slope of the production frontier MRT is the
ratio of marginal costs, think of a simple model with one factor, labor. The
marginal cost of producing X is the wage rate w times the change in labor
input needed, AL, , to produce a given increase inX, AX : MG, = wAL, [AX .
The marginal cost of ¥ is given by a similar expression, so the ratio of
marginal costs in Eq. (11.2) is given by

MC wAL, [AX AY )
i S d = —— = MR 3 1t AL, = —AL 11.3
MC, = wAL,JAY i T  given tha y  (11.3)

Equation (11.2) gives the efficient outcome we discussed in Chapter

2 and again in Chapter 5. With competition in both sectors, producers choose

= MRT (11.2)
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FIGURE 111
X Autarky equilibriam with monopoly in
X.

cutputs efficiently such that the price ratio is tangent to the production
frontier in competitive equilibrium. This is the condition that prevails in the
autarky equilibrium at peint A in Fig. 11.1.

With monopoly in industry X, however, the condition in Eq. (11.1) is no
longer appropriate. The monopolist faces the entire market and hence faces
a downward-sloping demand curve. It is not possible to sell all he wants at
a fixed price. After a point, to sell more units of his good, the monopolist
must reduce the price charged on all units (we assume that all sales are at
the same price). The marginal revenue received from selling an additional
unit of X must be less than the actual price of X because the price must be
reduced on other units sold. Marginal revenue will consist of two terms: the
price of the last unit sold, minus the reduced revenue an the other units sold
as a consequence of the price reduction needed to sell the last unit.

The relationship between price and marginal revenue is derived as
follows. Total revenue (TR) for the monopolist can be written as price times
quantity:

TR = p.X (11.4)
The change in the monopolist’s total revenue can be derived from Eq. (11.4):
ATR = p,AX +XAp, (11.5)

The first term in Eq. (11.5) is the change in revenue due to the change in
output, holding price constant. The second term is the loss in revenue on
existing sales caused by the fact that price must be lowered (Ap, < 0) in
order to sell an additional unit of X.* Divide Eq. (11.5) by AX to get marginal
revenue MR, : the change in revenue from the sale of one additional unit.

_ATR _ Ap; .
MR, = o= =p; +X 53 <p;  giventhat Ap JAX <0 (11.6)

As we mentioned, marginal revenue is composed of two terms: the price
of the last unit sold plus the revenue lost by lowering the price on all
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units in order to sell the last unit. This second term is negative, so marginal
revenue is less than price for the monopolist.

Now multiply the second term of the MR expression in Eq. (10.9) by
Dx/p. and facter out a p, from both terms:

MR, = p, [1 + AK%/%] (11.7)

The quotient in the square brackets in Eq. (11.7) has a relatively simple
interpretation. The price elasticity of demand for X is defined as the pro-
portional change in X, AX /X, in response to a given proportional change in
Pz : Ap:/p.. Often the price elasticity of demand is defined as minus this
ratio in order to make it positive, and we will adopt this convention, defining
the price elasticity of demand as

AX X
L = — >0 11.8
5 Ap:/p, (11.8)

Substituting the result in Eq. (11.8), the monopolist’s profit maximiza-
tion rule MR = MC becomes:2

1 AX /X
M:R.x = Py [1 Z:| = MC,, ey = m (119)

One way to interpret Eq. (11.9) is to think of 1/e, as the firm’s optimal
markup rate, m, = 1fe,, which it sets on its output: p,(1 — m,) = MC,.
The markup rate m, is thus very much like an ad valorem tax, assessed as
a percentage of the consumer price. To put it slightly differently, the price
received by the producer p, equals marginal cost MC, plus markup revenue
(akin to tax revenue), p,m, : p, = MC, + p,m,.5

Figure 11.2 illustrates the standard profit-maximization condition for a
monopolist as it would appear in an intermediate micreeconormics textbook.
With a linear demand curve D, the marginal revenue curve (MR) is also
linear and is steeper than D (recall that MR must be less than price at any

o X X FIGURE n.2
m Partial equilibrium diagram.
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given quantity). With marginal cost MC, the profit-maximizing output is
X, and this can be sold at price p;, . Price is clearly higher than marginal
revenue MRBy. Note that perfect competition is a special case of the general
formula in Eq. (11.9). Perfect competition refers to a situation in which the
demand facing an individual producer is perfectly elastic; that is, competition
is perfect when ¢ facing an individual producer is infinite, and so 1fe = 0.

Price is assumed to equal marginal cost in the ¥ industry. The monopoly
in X (Eq. (11.9)} means that the economy’s equilibrium condition changes
from Eq. (11.2) to

Pr(l=Ver) MG, o Pe (11.10)
Dy MG, Py

The fact that p, > MC, implies that the equilibrium price ratio p,/p, is
greater than the slope of the production frontier (MRT) at the equilibrium
point. This is shown in Fig. 11.1, where A,, is the autarky equilibrium for
the home country and p,, is the home country’s autarky price ratio.

Three facts should be noted about the monopoly equilibrium A,, rela-
tive to the competitive equilibrium at A in Fig. 11.1. First, the monopolist
restricts the output of X below its competitive level at A. Second, the monop-
olist raises the relative price of X above its competitive level p, . Both effects
should be familiar to students from standard partial equilibrium analysis
such as that in Fig. 11.2. Third, welfare is reduced by the monopoly below
the competitive level at A in Fig. 11.1.

The equilibrium described by Eq. (11.10) and Fig. 11.1 looks similar
to our analysis of the production tax in the previous chapter. The only
major difference between the distortion induced by imperfect competition
and that induced by a production tax is that the monopoly distortion is
endogencus; that is, the monopoly distortion can change as a consequence of
the introduction of international trade. That is the subject to which we now
turn.

1.2 PRO-COMPETITIVE GAINS
FROM TRADE

As just noted, the imperfect competition distortion is more complicated
than the tax distortion in that its degree of distortion is endegenous. This
significant complication means that trade may well have additional benefits
when there is imperfect competiticn in an economy. We will refer to any such
gains as “pro-competitive gains from trade.” This section presents a simple
case, whereas the next section presents a more difficult situation.

Suppose that the economy has a monopoly producer of X and so has an
autarky equilibrium at A in Fig. 11.3. The competitive equilibrium would be
at B in that same diagram. To keep the example very simple, suppose that
this is a small country in a very large world. Assume, in fact, that when
trade is permitted, the country (and its producers) will face fixed world
prices. In line with our no-trade model, assume that these fixed world prices
happen to equal the undistorted autarky price ratio p* in Fig. 11.3.




164 II: Causes and Consequences of Trade

FIGURE 1L3
Pro-competitive gains from trade for a
small country.

With trade, the domestic monopolist {or former monopolist} will now
face a constant p;, and so MR = p?. Alternatively, the elasticity of demand
“perceived” by the monopolist is now infinite, and the monopoly distortion
(markup) goes to zero. The equality between the price ratio and the MRT
will be restored. At the world price ratio p* in Fig. 11.3, the country will
produce and consume at B.

The movement from A to B in Fig. 11.3 is what we will refer to as
a pure, pro-competitive gain from trade. This gain is equal to the gain
that could be achieved in the closed economy by eliminating the monopoly
distortion. An interesting feature of this special case with p* equalling the
undistorted autarky price ratio is that there is a gain from trade, but no
trade actually occurs. The ability of domestic consumers to buy and sell at
the undistorted autarky price ratic leads to the beneficial elimination of the
monopoly distortion.

Of course, a pro-competitive gain from trade will typically be accompa-
nied by gains from trade because of the existence of comparative advantage.
Suppose that the fixed world priee ratio is p] in Fig. 11.3. Under the “small-
country assumption,” trade takes the economy from A to C in Fig. 11.3. This
gain from trade can be decomposed into two separate moves: A to B and B
to C. The movement from B to C is the normal comparative-advantage gain
from trade for a distortion-free economy that we have discussed through-
out this book. But now we have an additional gain from trade, which is
the movement from A to B. The pro-competitive gain adds to (rather than
replaces in some sense) the usual comparative-advantage gain from trade.

It must be admitted that the small-country assumpiion (fixed world
prices) in Fig. 11.3 is rather special. Nevertheless, there is a general argu-
ment in favor of the view that procompetitive gains from trade are likely
to exist. This argument was outlined earlier. When trade is permitted,
there will be a larger number of X producers in competition with any single
producer. Any individual producer will now have proportionately less influ-
ence over the price of the good, and will therefore benefit less from restricting




11: Imperfect Competition as ¢ Determinant of Trade and the Gains from Trade 165

output. In technical terms, the individual producer usually faces a more
elastic demand curve with trade. The situation shown in Fig. 11.3 is the
extreme case of this more general result.

1.3 COURNOT-NASH COMPETITION

The purpose of this section is to present another example of pro-competitive
gains from trade. The model given in this section is also quite restrictive, but
it will help to make the point about pro-competitive gains in a more general
fashion. We assume two identical countries, each with a single monopoly
producer of X. The motivation for this example is that monopoly power often
arises from the existence of scale economies, as we indicated earlier, and so
the same industry is likely to be imperfectiy competitive in all countries.
Scale economies are defined and analyzed in the next chapter.

The initial autarky equilibrium for both of the identical countries is
given by point A in Fig. 11.4. Now suppose that we open the economies
to trade and assume that each monopolist (now more properly called
“duopolist”) picks the best output, given the output of the other firm. In
other words, each firm makes a best response to the output of the other
firm. This assumption is known as Cournot-Nash behavior. A Cournot-Nash
equilibrium is a situation in which each firm is producing its best-response
output given the output of the other firm.

Now refer back to the marginal revenue expression in Eq. (11.6) and
consider the X producer in Country H. The relevant X in this equation is no
longer the combined output of both producers but rather the output of only
the home firm. (The corresponding situation holds for the foreign producer.)

Let X; and X, denote the outputs of the home and foreign firms,
respectively. We assume that with free trade, the world is “integrated” so
that the single world price of X is a function of the total supply of both firms:
p = p(X), where X = X, + X;. The “perceived” marginal revenue, MR, ;,
for the home producer should now be written as

FIGURE 1L4
X Cournot competition: pro-competitive
gains for two identical countries.
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AX
MR,; = p: +Xh%m =P +Xh§§;
given that g = 1{Cournot) (11.11)

AX)y,

The change in the “world” price of X depends on how the total supply
of both firms changes when the home firm changes its output. The
Cournot assumption is that the home firm chooses its best output given
the level of the foreign firm. Thus, AX/AX, = 1: the home firm takes the
foreign firm'’s output as fixed, and so the total change in X output is equal
to the change in its own output, X,.

We can now multiply the term, X, Ap./AX, of Eq. (11.11) by X /X and
then by p./p, to transform Eq. (11.11) as follows.

X5 [X Ap., X, [Ap./p. ]

MRy =p: + 5 AX =Px+PxI:-A—X7-j{—

X (11.12)

The expression in Eq. (11.12) is similar to the monopoly formula in Eq.
(11.10) except for the term X, /X, which is the share of the home firm in
total sales. We will denote this share as s = X5/X. Continuing to denote
the market price elasticity of demand for X as e,, Eq. (11.12) can be written
in a form comparable to the monopoly (autarky) formula in Eq. (11.9).

¢ X

In the Cournot equilibrium, the home firm’s markup, m,, is given by
m, = {s3/e;) and now diminishes with the firm's market share. The reason
is that when the home firm increases its output by one unit, the revenues
lost by the price reduction needed to sell the additional unit are now shared
between the two firms. The share of this revenue loss borne by the home
firm is simply its share in the market. The home firm does not take into
account the revenue loss te the foreign firm when it considers increasing
sales by one unit. The same is true for the foreign firm.

Equation (11.13) gives a formal demonstration of our earlier assertion.
Adding producers through trade makes the demand facing any individual
producer more elastic. Consider opening trade beiween two absolutely iden-
tical economies when each is at the initial autarky equilibrium A in Fig.
11.4. Can A still be an equilibrium? If both X producers continue to produce
at A, the equilibrium price p, will remain unchanged as will the market
elasticity of demand e,.. But with reference to Eq. (11.13), each firm's share of
the market will fall from 1 (when it is a monopolist in autarky) to } (when it
is a duopolist with trade). Recalling that the e, is positive, the fall in s, (and
sr) means that marginal revenue in Eq. (11.13) rises. If one firm increases
output believing that the other firm will hold its output constant, some of
the costs in terms of reduced price for previous units sold is borne by the
rival firm as just noted. Thus, the firm that is increasing its output perceives
marginal revenue to be greater than if it were a monopolist bearing all of
the cost of a price reduction.

MR,; = px [1— z—"-} - MC., sh = Ak (11.13)
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When trade is opened up, each firm perceives MR to be in excess of
MC. Each firm will thus increase output until the MR = MC equality is
reestablished. This could be at a point such as & in Fig. 11.4, with a price
ratio p*. In thig particular situation, there will be no net trade, as each
country consumes and produces the same amounts of X and Y. (With no
trade barriers, some consumers could be buying from the foreign producer
and vice versa, but this trade balances exactly) Yet there is clearly a
gain from the removal of trade barriers as the competition between the
two X producers generates an increase in X production in each country.
The increase in welfare shown in Fig. 11.4 could be termed a “pure” pro-
competitive gain from trade. Note that, because the countries are identical
in all respects, there is no pattern of comparative advantage in this example.
Yet there is a “gain from trade,” which means that a pattern of comparative
advantage is not a necessary condition for gains from trade. Much more
will be said about “non-comparative-advantage trade” in the next chapter
on scale economies.

1.4 GAINS FROM TRADE: THE PRODUCTION-
EXPANSION CONDITION*

How should we think about the pro-competitive gain in more basic economic
terms? The basic difficulty induced by monopoly is seen in Fig. 11.1: the
economy produces too little of the monopolized good. The gains from trade
shown in Fig. 11.4 are due to the fact that the economy is induced to
produce more of the good that is undersupplied initially. We will refer to
this as the production expansion condition for gains from trade. Another
way to think about this comes from more standard microeconomic welfare
analyasis. The price of a good reflects the marginal value to consumers of an
additional unit of the good, whereas the marginal cost of production reflects
the opportunity cost of the resources needed to produce an additionsl unit of
the good. Welfare is maximized when the two are equal. When price exceeds
the marginal cost of production, as it does in the case of monopaly, too little
of the good is being produced. Aliernatively, one additional unit of the good
generates a benefit (price) that exceeds the resource cost of producing it
(marginal cost).

In this section, we will use the formal analysis developed in Chapter
5 and used in the previous chapter in order to understand the production
expansion condition more fully. If the production sei is convex, as it is in
the diagrams of this chapter, then the free trade production point evaluated
at the “price ratio” tangent to the production frontier yields a higher value
of output than does any other feasible production point. But in the present

*This section is more difficult and may be skipped without loss of continuity. The principal
conclusion is similar to that in Section 10.5 of the previous chapter. Introducing free trade in
the presence of a domestic monopoly distortion is welfare-decreasing only if trade leads to a
further reduction in the production of the monopolized good.




168 II: Causes and Consequences of Trade

chapter, the “prices” tangent to the production frontier are generally not the
consumer prices, but rather the marginal costs of production as indicated
in Eq. (11.3). The value of free trade production evaluated at free trade
marginal costs is higher than the value of any other production bundle at
those marginal costs. Let superscripts f and a denote quantities evaluated at
free trade point @ and autarky peint A in Fig. 11.4, respectively. Comparing
these points at the marginal costs (slope of the production frontier) at @
yields

(MCf)xf + (MC)y > (Mc])xz +(MCf ) (11.14)
where subscript p denotes production quantities. The marginal cost of X is
equal to p(1 —m,), where m, is the markup (not necessarily the Cournot

formula), and the marginal cost of Y is p, . Substituting these into Eq, (11.14)
gives us :

el —m XL + p; Y7 > pi(l — m)XE +pyY s (11.15)
Now rearrange terms as follows.
(0:X] +pYT) > (02X +pyY 5] + pyma (X] — X7 (11.16)

The term in square brackets on the left-hand side of the inequality in Eq.
(11.16) can be replaced by the value of consumption via the balance-of-trade
equation as we did in Chapter 5. For the term in square brackets on the
right-hand side of the inequality, the production quantities can be replaced
by consumption quantities, because in autarky the production of a good
is equal to the consumption of that good. These substitutions convert all
the production quantities in the terms in square brackets to conswmption
quantities (subseript c).

piX[ +py¥T) > [pIX2 + p}Y 2|+ pim, (X ~ X7) AL1T)

The term in square brackets on the left-hand side of Eq. (11.17) is the value of
free trade consumption at free trade prices, while the term in square brackets
on the right-hand side of Eq. (11.17) is the value of autarky consumption
at free trade prices. A sufficient condition for free trade consumption to be
revealed preferred over autarky consumption is that the right-hand term in
Eq. (11.17) be positive; this occurs when free trade production of X exceeds
autarky production. In other words, the production-expansion condition is
a sufficient condition for gains from trade. Furthermore, from the definition
of m., note that p,m, is simply price minus marginal cost:

pim, (XL - X5) = (p; - Mcg)(xg - Xg) (11.18)

Here we see the price-minus-marginal-cost term that we talked about
earlier. Trade has a beneficial effect if it expands production of the sector
that is initially underproducing—that is, the sector with price in excess of
marginal cost.

How likely is it that the production-expansion condition will be met in
practice? The answer is that it may not be, and that is the subject of the
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x FIGURE 1L5
0 Possible losses from trade.

next chapter. However, the pro-competitive effect of trade liberalization that
we have just discussed generates some presumption toward the existence
of pro-competitive gains through producticn expansion. It is only if firms
in different countries are somehow able to collude following liberalization
that we will not get some type of aggregate pro-competitive gains, and such
collusion is very hard to sustain.

1.5 QUALIFICATIONS

It is possible that some countries will experience no expansion of underpro-
ducing sectors when trade is introduced. When this occurs, the country may
fail to gain from trade. The purpose of this section is to briefly introduce a
few possibilities discussed in the broader trade-theoretic literature.

Different Costs

Suppose that the X producers in home and foreign have very different
costs, and assume in particular that home is the high-cost producer. When
trade is introduced, two opposing effects will occur. First, we will have
a comparative-advantage effect that will reduce production of X in H.
Second, unless the firms are able to collude, we will have a pro-competitive
expansion of X production in both countries. If the first effect dominates,
then X production falls in H, which may experience negative gains from
trade. This is illustrated in Fig. 11.5 where A is the autarky equilibrium and
@ and C are the free trade production and consumption points, respectively.
Trade reduces the production of X and Country H loses.

Figure 11.6, however, emphasizes that expansion of X production is
a sufficient but not a necessary condition for gains from trade. Again, A is
the autarky equilibrium, generating a welfare level of U,. @ and C are the
free trade production and consumption points, respectively, and the free
trade utility level is U. Note also that if the world price ratio continues to
fall in Fig. 11.6, it is likely that the country will specialize in Y (the monopoly
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FIGURE 1.6

Expansion of the distorted sector as a
X  sufficient but not necessary conditinn
o for gains.

X producer is driven out completely). This is likely to generate significant
welfare gains, but it is also likely that the X producer will lobby fiercely
against trade liberalization.

Different Size Countries

Suppose that two countries are identical except for size and that both have
a single X monopolist in autarky. This is a bit hard to imagine; for example,
if scale economies are limiting entry, then the large country should have
more firms. In this admittedly implausibile situation, there will again be
two effects working in opposite directions. Suppose that Country H is much
larger than Country F. Firsi, the home firm will find that if suddenly has
a rival when trade is introduced, yet from its point of view, there has been
only a very small expansion in the total market. It is almost as if a second
firm has been introduced into the home market. Thus, it is possible that
the home firm’s output contracts. The foreign firm now has a rival also,
but from its point of view, the total market has greatly expanded (much
more than doubled in size). Working against, this first effect, which tends to
contract production in home, is the pro-competitive effect, which works in
the direction of increasing the outputs of both firms.

In both the cases mentioned, it is possible to construct numerical
examples where the large or high-cost country is worse off with trade. But
the differences in size or cost have to be relatively extreme to overcome
the effects of the pro-competitive effect in a Cournot model. In addition,
these possibilities ignore the crucial role of scale economies, which are
what typically give rise to imperfect competition (at least in free market
economies) in the first place.

1.7 CONCLUDING REMARKS

This chapter has deviated substantially from traditional trade theory, which
often presents only the Ricardian and Heckscher-Ohlin models as deter-
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minants of trade. These two models typically assume perfect competition,
involving situations in which underlying differences between countries
.produce trade and gains from trade. These models are in no sense incorrect,
and indeed, most international trade economists believe that they continue
to explain a major propertion of international trade. Different models are
not substitutes for one another. Each model presented in this section of the
book explains some proportion of trade. Trade has many causes, and each

chapter isolates only one cause.
" There have been a few systematic attempts to understand how much
“of international trade is related to the existence of imperfect competition.
Some of these will be summarized in Chapter 14. The existing evidence does
suggest that imperfect competition produces significantly larger gains from
trade for small economies than for large ones. We observe that trade by large
firmg accounts for a significant proportion of trade in many industries, and
we also observe that a very large proportion of trade is carried on intra-firm
by multinational enterprises. These firms will be the subject of Chapter 21.

The following points summarize the findings of this chapter.

L If there is a monopoly producer in one sector of an economy in autarky,
equilibrium is not given by a tangency between the production frontier
and an indifference curve. The monopoly ieads to a reduction in the pro-
duction and consumption of that goad relative to the efficient competitive
cutcome and also to a reduction in welfare. The monopoly equilibrium
leaves the price of the good (the benefit from one additional unit) higher
than the marginal cost of the good (the resources needed to produce one
more unit); therefore, the good is being “underproduced” in autarky.

2. Trade can be beneficial in exposing monopoly firms to foreign competition.
The increased competitive environment in the larger world market leads
to what we call pro-competitive gains from trade. These gains from trade
do not rely on the existence of differences between countries, and hence
they are “non-comparative advantage” gains from trade.

8. The simplest case to consider is when a small economy with a single

firm in one sector is integrated into a large world, such that the (former)

- monopelist now faces a fixed world price. In such a situation, Fig. 11.3

showed how the gaing from trade could be decomposed into comparative
advantage gains and pro-competitive gains from trade.

4. Section 11.3 considers a situation in which two identical economies, each
with a single X producer, are integrated through trade. We defined a
concept called Cournot-Nash behavior, in which each firm picks a best
response output given its rival’s output. Integration through trade raises
each firm’s “perceived” marginal revenue. When a firm sells gne more unit
of X, part of the lost revenue on other sales caused by the price reduction

needed to sell the additional unit is borne by the other firm. Thus, trade
causes each firm to increase output above the autarky monopoly level,
and the result is gains from trade for both countries. This is both a
pro-competitive and a non-comparative-advantage gain from trade.
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B.

Section 11.4 relates the results of the previous two section to basic welfare
economics. As noted above, monopoly leads a pood to be underproduced
in autarky. Trade is guaranteed to improve welfare if it leads to an
expansion of production of the underproduced good. This is a sufficient
condition for gains from trade, but it is not necessary, as illustrated in
Fig. 11.6.

. The final analytical section of the chapter offers some comments about

possible situations in which a country could lose from trade in the
presence of monopoly (Fig. 11.5). If a country’s monopoly firm is a high-
cost producer or if the country is very large, it is possible that trade
could lead to a contraction in production, thus worsening the distortion
(the underproduction of the good). For this to happen, a comparative
disadvantage in the production of the good must outweigh the pro-
competitive effect.

As a closing thought, note that there is nothing said here to indicate that
a country should refuse to trade with a foreign monopoly supplier. The
possibility of losing from trade comes from the existence of a domestic
distortion, not a foreign distortion. Recall from Chapter 5 that the gains-
from-trade theorem does not rely on any assumption about whether or
not the foreign country has competitive firms. The home country might
gain more if the foreign firms are competitive, but a country cannot be
worse off by trading with a foreign monopolist than it is by not trading
at all.

PROBLEMS

L

2,

3.

8.

With monopoly in both industries, would it be possible to have the price line
tangent to the production possibility curve? What condition would this require?
Redraw Fig. 11.3 so0 that free trade leads to a smaller production of X than at
the autarky equilibrium. Production of X is contracting, yet the country definitely
gains from trade. Why is this? (Hint: with reference to Eq. (11.17), what is
happening to the distortion in this case? m, in Eq. (11.17} is the value at the free
trade equilibrium.)

Redraw Fig. 11.3 so that the country exports X in free trade. Compare this
diagram to Fig. 11.3. Does the difference between the autarky monopoly price and
the world price necessarily tell us whether X will be imparted or exported in free
trade?

. Assuming that one of two otherwise identical countries has a monopoly producer

of X, could trade result in factor-price equalization?

. With imperfect competition and/or commodity taxes, do the differences in autarky

factor prices across countries necessarily imply anything about differences in
factor endowments? .

What happens to markups in the Cournot model as we continue to add firms to
the market (assuming that the market elasticity of demand remains constant)?
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NOTES

1. Students of calculus will recognize Eq. (11.5) as the rule for differentiation of a product, in
this case the prodnct of p, and X. Strictly speaking, Eq. (11.5) is exactly correet only as A
goes to zero (A becomes d in calculus).

2. A monopolist will produce only where marginal revenue 1s positive, which reatricts equilib-
rium to sections of the demand curve where e is greater than 1. Demand in this region is
said to be “elastic.”

3. There is some posgible confusion here in relating the optimal markup to the production tax
of the previous chapter. In Chapter 11, the production tax was defined as a proportional
markup on marginal cost (equal to the producer price): g = MC(L +¢). This is the standard
convention in economics. But monopoly merkups, as in the case of this chapter, are usually
defined in terms of a proportion of the consumer price (which in this case is equal to the
producer price). Thus, the monopoly markup is usually written such that g(1 — m) = MC.
The reason for this iz that, when the markup is expressed as a proportion of the consumer
price rather than as a proportion of marginal cost, it takes the very simple form given in Eq.
(11.9). We apologize for the inconvenience, but we are using fairly standard terminology.
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12.1 INTRODUCTION

It has long been recognized that economies of scale provide an opportunity
for trade and gains from trade. Yet very little theoretical research has been
done on scale economies until recently. This is in spite of the fact that em-
pirical research in countries as large as Canada and the Western European
nations has emphasized the benefits when trade allows domestic firms to
rationalize production. High protective tariffs in some of these countries
have encouraged the manufacturing industries to produce a wide range of
goods in small production runs rather than concentrating on larger and more
efficient production of a narrower range of commodities. The more recent
view is that even countries as large as the United States have not exhausted
scale economies in the domestic market in some industries. Commercial
aircraft and computers are two examples. United States consumers benefit
from lower prices and higher quality in these industries because companies
like Boeing and Intel can spread very high fixed costs over foreign as well
as domestic sales.

The gains from trade due to scale economies can be understood fairly
intuitively. Suppose, for example, that the cities and towns across the United
States could not trade with one another. What do you suppose automobiles
would cost if each town had to produce its own? The disadvantages of small-
scale production would likely make automobiles prohibitively expensive
in all but the largest cities. Trade allows production to be concentrated in
a few large factories that ship to all parts of the nation. In fact, even a country

174
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as large as Canada is too small to fully reap the scale economies inherent
in automobile production. Canada entered into the Auto Pact of 1965 with
the United States in order to achieve further scale economies. As a result
of the increased trade permitted by the pact, plants in both countries (but
especially Canada) produced fewer varieties of cars and increased the length
of production rung, thereby lowering costs.

Scale economies are generally difficult to incorporate into general
equilibrium models. They are usually inconsistent with perfect competition
in production, for reasons discussed in the next section. Therefore, some of
the techniques used in earlier chapters to analyze trade are no longer useful;
a more complex analysis involving imperfect competition must be used.

12.2 EXTERNAL ECONOMIES

One exception to this problem of analyzing scale economies in general equi-
librium occurs when they are external to individual firms, occuring instead
at the industry level or at the level of industry groups {e.g., the manufactur-
ing sector). Individual firms remain “small” so that the tools of competitive
general equilibrium theory can still be used. It should be emphasized that
this is not just a technical convenience. In the very first formal analysis
of international trade, Adam Smith emphasized that increasing the size
of the market permits a greater degree of specialization and therefore a
higher level of productivity. It was only some time later that Ricarde intro-
duced the notion of comparative advantage that became the cornerstone of
international trade theory. Adam Smith’s view wag largely forgotten until
recently.

Take agriculture, for example. Economies of scale for individual farms
run out at a very small level of production, relative to the size of the market.
Yet, as the size of the agricultural sector has grown, it has become profitable
to produce specialized machinery and fertilizer, build railroads and handling
facilities, conduct research into better seed varieties, and so forth. These
developments have led to increasing production at decreasing cost while the
industry as a whole captures scale economies, even though each individual
producer may have constant returns to scale and may face fixed prices.

Let us return to the no-trade model and assume that all conditions
of Chapter 6 hold, except that there are increasing returns to scale in one
or.both sectors. Suppose we have two zbsolutely identical economies whose
preduction frontiers are both given by T7' in Fig. 12.1. The production
frontier is bowed in (the production set iz non-convex), under the assumption

£ (as discussed in Chapter 2) that scale economies in X and/or ¥ outweigh any

" factor-intensity effects. Assume that the autarky consumption and produc-
tion point for both countries is given by point A in Fig. 12.1.! It is interesting
 and important to note that in this case, no pattern of comparative advan-
tage exists (autarky prices are equal), and yet there are potential gains to
be had from specialization and trade. Suppose that Country H specializes
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in Y and Country F specializes in X, so that they produce at @, and @/,
respectively, in Fig. 12.1. Each eountry can now trade half of its output
for half of the other country’s output, so that each country will consume at
C; = Cy. The utility level in each country will increase. Both countries will
thus be better off, even though they were absolutely identical to start with.
It is in this sense that scale economies offer gains from specialization above
and beyond those obtained from any pattern of comparative advantage.

Although the consumption point C; = C), in Fig. 12.1 could be an
equilibrium, this is unlikely. An indifference curve for each country could be
tangent to the cord T T’ exactly at the midpoint, but only by chance.

Suppose that when the countries in Fig. 12.1 specialize, each wishes
to consume at point K. This cannot be a trading equilibrium because the
desired exports and imports of Country H exceed the desired exports and
imports of Country F. In order to balance trade, the price of X will have to
rise and the price of Y will have to fall. An equilibrium will eventually be
reached as in Fig. 12.2, where Country H consumes at C; and Country F
consumes at Cy. The gains from trade are shared unequally even though
the countries are identical. In fact, it is just possible that in equilibrium the
price of Y is so low that the price line from @, passes below A, resulting in
losses for Country H.

If Country H were a dictatorship, an all-knowing leader would natu-
rally refuse to allow the country to specialize in Y in the case of Fig. 12.2. This
could be accomplished by restricting the sale of ¥ to keep its price higher,
for example. But the problem is that in a highly decentralized economy
with external economies or imperfect competition (discussed subsequently),
there is no mechanism to ensure that the country will not inadvertently end
up as bad as or worse off than Country H in Fig. 12.2. The equilibrium in
Fig. 12.2 is stable. In Country H the relative price of X in terms of Y (the
slope of the price line) is less than the relative cost of producing X in terms of
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Y (the slope of the production frontier). Thus H is in equilibrium specializing
in ¥. This demonstrates that with scale economies it is possible for the
sigpificant gains from trade to be very unevenly distributed and for one
country to actually lose from trade.

This simple model of scale economies provides an interesting contrast
to the Heckscher-Ohlin model with respect to the effects of trade on factor
prices. Suppose the underlying production structure is Heckscher-Ohlin:
there are two factors of production, and the factor intensities differ between
industries. In the situation shown in Figs. 12.1 and 12.2, not only are factor
prices not equalized by trade, but they are actually driven apart by trade. At
the autarky equilibrium A in Fig. 12.1, the factor prices in the two identical
countries must be equalized. With trade, one country specializes in ¥ and
the ather in X. Now because the twa countries have the same technologies
and factor endowments by the assumption that they are identical, each has
the same total bundle of factors allocated to the good that it is producing. But
if X is labor-intensive relative to ¥, for example, the slope of an X isoquant
through a given factor bundle must be steeper than the Y isoquant through
that same factor bundle {(e.g., refer back to Fig. 8.1). In each country, the
factor price ratio w/r will be the slope of the isoquant of its good through the
endowment point. Taken together, these arguments imply that if X is labor
intensive, then the country specializing in X in Fig. 12.1 or Fig. 12.2 will
have a higher w/r ratio than the country specializing in ¥. The factor-price
ratios, which are equal in the absence of trade, are driven apart by trade.

Two final points should be mentioned. First, note that this last example
implies that each country in Figs. 12.1 and 12.2 has a relatively high price
for the factor used intensively in its export industry. This has some very
impertant implications for the effects of factor mobility, which we will
discuss in a later chapter. Second, note that although relative factor prices
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change with the introduction of trade, this does not imply that one factor
is necessarily worge off with trade as it would in the case of the constant-
returns Heckscher-Ohlin model, In the present case, the capture of scale
economies in the good in which the country specializes means that the
absolute productivities of both factors may rise at the same time that their
relative productivities change. In the case in which both factors are better
off {even if unequally so), there will be less opposition to trade liberalization.

12.3 INTERNAL ECONOMIES OF SCALE

We will now consider economies of scale that are internal to the individual
firm. This applies to many manufacturing firms that obtain advantages from
large-scale production. It is also often the case for some extractive industries
such as mining and petroleum. Internal economies may also characterize
some service industries such as banking, finance, and insurance.

The problem with internal economies of scale is that they are generally
inconsistent with perfect competition and competitive equilibrium. The
problem is examined in Fig. 12.3. Suppose a firm must incur some large
fixed cost in plant or equipment in order to start production but can
thereafter produce with constant returns to scale, or more precisely, at a
constant marginal cost. Total cost will be given by

TC, = F + (MC,)X; AC, = F{X + MC, (12.13

where F is fixed cost, MC, is marginal cost, and X is output. Average cost is
equal to TC/X and is given by AC, = F/X + MC,. The situation is shown
in Fig. 12.3 where MC; is constant. AC, falls steadily as the fixed cost is
spread over a larger and larger output. AC, approaches but never actually
touches MC, .

In this situation, could we have a competitive equilibrium in which
price equals marginal cost? The answer is no, as we can show in a simple
proof by contradiction. Suppose that the current market price i given by
p = p. = MC, in Fig. 12.3, and that each firm perceives this price to be
constant. At any output, each firm will lose money by virtue of the fact
that AC, > MC, = p. or that the average cost exceeds price, no matter
how much the firm produces. Therefore, price cannot equal marginal cost
in equilibrium. If, for example, the firm produces at X, in Fig. 12.3 where
demand cuts the marginal cost curve, the firm’s losses (negative profits) are
given by the vertically hatched rectangle. This area is the per-unit loss of
price minus the average cost (p. — AC, ) times the number of units produced
XJor(p. —ACX,. '

Suppose instead that the current price exceeds marginal cost and that
each firm believes it can sell all it wants to at this price. In this case, each
firm will attempt to produce an infinitely large output, because at some
point AC will fall helow price and then keep falling. Thus, no competitive
equilibrium exists with internal increasing returns since either (1) the
price is equal to (or below) marginal cost, in which case no firm will wish to
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produce anything, or (2) the price is above marginal cost, in which case each
firm will attempt to produce an infinite amount.

One feasible solution to this dilemma is for one large firm to monopolize
the industry and to somehow prevent the entry of other firms (e.g., a second
firm might calculate that if it enters, it will incur losses). We then have the
standard monopoly outcome shown in Fig. 12.3 where MR is the marginal
revenue curve drawn with respect to the demand curve D. Monopoly output
and price are given by X,, and p,,, respectively, where MR = MC. Profits
are given by the diagonally hatched rectangle, (p,, — AC,, }X,,, or unit profit
times cutput.

Alternatively, we could allow for free entry of firms until the demand
curve facing each firm is driven down to tangency to the AC curve at
one point. But in this and all possible equilibria we must be left with the
situation that price exceeds marginal cost (p > MC). This is the key result
for our purposes: price must exceed MC or the firms will be losing money.

Figure 12.4 gives a general equilibrium representation of this fixed cost
plus constant marginal-cost technology, which we will use for the remainder
of the chapter. Suppose that X and Y are produced from a single factor,
labor (L), which is in fixed supply (T = L, + L,). Assume further that Y is
produced with constant returns to scale by a competitive industry so that
units can be chosen such that Y = L,. If Y is chosen as numeraire (p, = 1),
the wage rate in terms of Y wilil also equal 1. p will denote the price of X in
terms of ¥, with the cost of producing X given by L, .

It is assumed that the production of X requires an initial fixed cost,
given by F, and then a constant marginal cost, MC,, as in the preceding
example. The total cost of labor required to produce X is then L, = F +
(MC, )X . The production frontier for this economy is shown in Fig. 12.4

as TFT'.T = L is the maximum output of ¥ when X = 0. To begin
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FIGURE 12.4
X  Monopoly equilibrium and the
distribution of income.

producing X, the fixed cost TF must be invested before any output is realized.
Thereafter, the constant marginal cost of producing X gives the linear
segment F T'', which has a slope equal to MC,. This “kinked” production
frontier is just a special case of the non-convex production set shown in
Figs. 2.13 and 2.14 in Chapter 2. Note that although the production frontier
in Fig. 12.4 is compased of linear segments, it has a property similar to
those in Figs. 12.1 and 12.2 in that it lies everywhere below the diagonal
connecting its endpoints T and T''.
The average cost of producing X is total cost (L, ) divided by output, or
L, @&-Ly (T-Y)
AC, = ¥ - X = =3 12.2)
Consider point A in Fig. 12.4. Equation (11.2) shows, for example, that
the average cost of producing the amount of X at A is simply the slope
of the line passing through T and A (the dashed line in Fig. 12.4). As we
move along the linear segment FT'', we see that the average cost of X is
everywhere decreasing in the output of X, or alternatively, that production of
X is characterized by increasing returns to scale. The equilibrium price ratio
must cut the production frontier if positive X is produced at non-negative
profits. This result is simply the general equilibrium representation of the
result in Fig. 12.3 that price must exceed marginal cost. In Fig. 12.4, the
slope of the price ratio must exceed the slope of the production frontier along
FT', which is equal to MC,, the marginal cost of production.

An autarky equilibrium with strictly positive profits for a monopoly pro-
ducer of X is shown in Fig. 12.4, where the price ratio p, through equilibrium
point A is steeper than the average cost of X, given again by the slope of the
dashed line TA. Point G in Fig. 12.4 gives the GNP of the country in terms of
good ¥. Workers are paid a wage of 1 in terms of ¥ (because the marginal prod-
uct oflabor in Y'is 1), and so fotal wage income is givenbyL = Y or OTin Fig.
12.4. GNP is thus composed of wage income in terms of Y(OT) and profits in
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terms of ¥(TG). The budget line of wage earners is given by a line with slope
pe through T = T s shown in Fig. 12.4.

Point B on the wage earners’ budget line represents the consumption
budget of labor in Fig. 12.4. Therefore, the difference between the consump-
tion bundles B and A is consumption out of profit income. Since wage earners’
income is fixed at 7 = L in terms of Y, a decrease in p always increases
wage earners’ utility or real income (their budget line rotates around the
fixed point T}, Wage income equals GNP if profits are zero (e.g., if the price
ratio is given by the dashed line TA in Fig. 12.4). Trade will change GNP
through changes in workers’ utilities and/or changes in monopoly profits.
These two components of GNP may, of course, change in opposite directions.

12.4 SOURCES OF GAINS FROM TRADE
WITH INCREASING RETURNS

Although there is always a possibility that a country could lose from trade
when there are distortions, there are several conceptually separate sources
of gains from trade in the presence of increasing returns and the associated
imperfect competition. Which of these are captured depends on the given
situation. For example, the pro-competitive effects of trade may lead to the
exit of some firms and the consequent savings of fixed costs.

Pro-Competitive Gains

This was discussed in the previous chapter, so we will repeat the point
only briefly here. Scale economies imply that the market can support only a
limited number of firms, which will consequently be imperfectly competitive.
Trade creates a larger market that can support a larger number of firms and
the resulting greater level of competition. The pro-competitive effect of trade
has been defined and measured in two ways in the economics literature. One
way is to define it as a lowering of the markup on a firm’s output. The other is
to define it as the expansion of a firm's output (the product-expansion effect), -
with the resulting capture of price over marginal cost. There are technical in-
accuracies in both definitions. Lowering the markup while holding the firm’s
output constant yields ambiguous welfare results. An expansion of output
that captures the excess of price over marginal cost can occur in an external-
economies model with no imperfect competition at all. These two effects are of -
teninseparable. In the case of Cournot competition in Section 11.3 and Figure
11.4, the fall in the markup and the expansion of production occur together.
. Both are caused simultaneously by the perception of more elastic demand.

As in most of the literature, it is more convenient for our purposes to
define the pro-competitive effect as identical to the product expansion effect
of Chapter 11. When we do this, the pro-competitive effect can be decomposed
into the sum of two separate components. Recall from the previous chapter
that welfare is affected by a change in the output of X when X is priced
above marginal cost by the amount

(p — MC,)AX (12.3)
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An increase in the output of X is beneficial in that the economy captures
the excess of price {the value of an additional unit in consumption) minus
marginal cost (the value of the resources needed to produce an additional
unit). Now write the total cost of producing X, TC,, as average cost times
output (since average cost is just total cost divided by output).

TC: = X(AC;) ATC, = AC,AX + X AAC, (12.4)

Now divide the change in total cost in Eq. (12.4) by the change in output to
get marginal cost.?

ATC, AAC,
MC, = AY - AC, +X[ A% (12.5)
Substitute the right-hand equation in Eq. (12.5) into Eq. (12.3) for MC, .
(p - MC,)AX =(‘D-AC,)AX7X[A£§’]AX (12:6)

The pro-competitive (product-expansion) effect (p — MC, )AX thus de-
composes into two effects. The first term on the right-hand side of Eq.
(12.6) can be called the profit effect. If price exceeds average cost (it need
not always do so), then an increase in output generates a surplus of price
over average cost on the additional output. This surplus is part of national
income, although it may be very unevenly distributed. The second term can
be called the decreasing-average-cost effect. With increasing returns, the
change in average cost with respect to output is negative: AAC,/AX < 0.
Thus, when we include the minus sign in Eq. (12.6), we see that an increase
in output improves welfare in that the average cost of producing the initial
output X falls. When more output is produced, the initial output requires
fewer resources.

The profit effect. We have just explained how a country can gain from
trade when its firm expands output, capluring the excess of price over
average cost on incremental output. Note that a gain here is not inconsistent
with a fall in profit 1o zero as a consequence of trade, which is why the term
profit effect is not a perfect one. Trade may lead the price of the product to
fall so much that, in the new equilibrium, price is equal to average cost and
profits are zero. But in the process of moving from autarky to free trade,
the economy captures the excess of price over average cost (even if that
difference is shrinking) on each additional unit of output produced. In a
medel with external economies of scale where price is equal to average cost
for each firm, the profit effect is zero.

The decreasing-average-cost effect. The second effect in the decomposi-
tion of the pro-competitive (or product-expansion) effect derives from the fall
in the average cost of producing the initial output when the firm expands its
output. This is a savings in real resources, whereas the profit effect arises
from the imperfect competition that generally accompanies scale economies.
This effect can oceur only with increasing-returns technologies. If we had
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Decomposing the pro-
competitive gain from trade.

imperfect competition with constant returns to scale, average and marginal
cost would be the same, and we would have only the profit effect.

These two effects are separated in Fig. 12.5. Point A shows the initial
equilibrium at price ratic p. Suppose that p stays the same with the
introduction of trade (not very likely) but that the X producer expands
output to point @ in Fig. 12.5, Now the country is clearly on a higher budget
line. The movement from A to € can be broken down into two components: A
to B, and B to @. First, consider the same expansion of X output from X,
to Xy, but holding average production costs constant at their initial level,
AGC,,. The latter is given by the slope of the dashed line through points T
and A. Therefore, the movement from A to B is the profit effect as defined
above. The movement from B to @ is the decreasing-average-cost effect. We
can produce more Y at @ than at B because the average cost of production
has fallen from AC,, to AC,,.

Figure 12.5 also shows two special cases we have mentioned. First,
if the price ratio p equals the initial average cost AC,,, then there is no
profit effect (the economy does not move to a higher budget line). The entire
movement from A to & would be the decreasing-average-cost effect. Second,
if there were constant returns to scale {no fixed cost), then average costs
would coincide with the slope of the production frontier and there would be
no decreasing-average-cost effect. The entire effect of moving from A to @
would be due to the profit effect. .

Figure 12.6 shows a possible onutcome of trade in which two identical
countries are combined, very much like the Cournot case of Fig. 11.4. The
autarky equilibrium of both countries is at point A, with price ratio p, . When
trade is open, we assume that the two monopoly exporters behave according
to the Cournot pricing rule discussed in Section 11.3 of the previous chapter.
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Each producer now views demand as more elastic and increases output. The
final equilibrium could be at a point like @ at price ratio p* in Fig. 12,6,
with no net trade between the two identical countries but a gain from trade,
nevertheless. Utility rises from U, to Uy. This pro-competitive gain is due
to both a profit effect and a decreasing-average-cost effect as defined above.

Firm Exit Effect

The gain from trade described in the preceding section resulted when the two
existing firms increased their outputs in response to a perceived increase in
the elasticity of demand. But what if the initial situation were characterized
by the entry of firms up to the point where profits are zero? Then the
increased competition induced by trade might lead to logses and to the exit
of some firms.

Scale economies pose something of a dilermma with respect to the
number of firms in an industry. On the one hand, it is desirable in terms of
technical efficiency that there be a small number of firms. If the average-
cost curve is everywhere downward-sloping (as in our current example), it
is desirable to have the entire industry output produced by a single firm.
But a small number of firms generally implies greater market power and
correspondingly greater monopoly output restriction. This trade-off for a
single economy gives rise to a third source of gains from trade. With trade
we can increase the total number of firms in competition while reducing
the number of firms in each individual country. For example, suppose two
countries with 10 firms each enter into trade with each other and that the
resulting competition drives out three firms in each country. The number of
firms in each country has decreased, but the total number competing with
one another is now 14, an increase over the 10 that were competing in each
country in autarky.
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More advanced theoretical treatments have shawn that this is exactly
the kind of outcome we will get if there is Counrnot-Nash competition and
free entry of firms in each country. Free entry drives profits down to zero
in each country in autarky. But the opening of trade causes each firm to
perceive demand as more elastic, as was discussed in the previous chapter.
Generally, firms will increase output, and some firms will then exit as profits
are initially negative. The trading equilibrium will have fewer firms in each
country, with each firm producing a higher level of output at lower average
cost. Empirical analyses for Canada have confirmed that trade liberalization
has this rationalizing effect on manufacturing firms.

. The situation is illustrated in Fig. 12.7, where A is the autarky equi-
librium for each of two identical countries. Free entry has forced price down
to average cost, and the vertical distance TF' is now interpreted as the
combined fixed costs of the existing firms. Trade causes each Cournot-Nash
firm to percetve its demand curve as more elastic and therefore to increase
output. But this leads to negative profits and the exit of some firms. Equilib-
rium is restored at a lower price with fewer firms in each individual country
but more firms in total. Exit of the redundant firms frees up the resources
that had been devoted to fixed costs and shifts the production frontier of
each country out to TF T". No trade, or more correctly, no net trade, need
occur, because both countries are identical and both attain consumption
point € in Fig. 12.7,

The movement from A to C in Fig. 12.7 is a combination of a pro-
competitive effect and an exit effect. We can decompose the movement from
A to C by considering point B. At B, output per firm must be the same as at
C, because the average cost of producing at C is the same as at B (recall from
Eq. (12.1) that average cost falls continuously in firm output). Points A and
B involve the same number of firms because the same resources are devoted
to total fixed costs. Thus, the movement from A to B is a pure expansion in

X FIGURE 12,7
Exit of redundant firms.
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firm outputs, holding the number of firms constant. A to B is therefore the
pro-competitive gain from trade. The movement from B to C is a reduction
in the number of firms, holding the outputs of surviving firms constant, and
therefore shows the firm-exit effect.

Increased Product Diversity

A recent series of papers has emphasized increased product diversity as
a form of gains from trade. This emphasis is usually referred to as the
monopolistic competition model of trade because it draws on a model of
the same name used in microeconomics and industrial organization theory.
The idea is that an industry is “competitive” in that there are a large
number of firms, but it is also “monopelistic” in that each firm is producing
a somewhat unique product. The latter assumption implies that these firms
do individually face downward-sloping demand curves.

The situation is shown in Fig. 12.8, where we now assume that both X
and Y are produced with increasing returns to scale. Production functions for
X and Y are identical, and the goods are symmetric but imperfect substitutes
in consumption. This last assumption means that consumers are indifferent
between one unit of X and one unit of Y, but that they would like to have
some of both rather than more of just one. The consumer is, for example,
indifferent between a stereo and a television, but would rather have one
stereo and one television than either two sterees or two televisions. This
model, which reflects consumer preference for diversity, is called the love of
variety approach.

In autarky, each of the identical countries in Fig. 12.8 could attain
consumption point A. But this is now not the best choice, even in autarky.
Because of the large fixed costs, it is in a country’s interest in autarky to
produce only one goad, specializing in either Y at point T or in X at point

Y
T
T
C
A
X FIGURE 12.8
(0] T T Increasing product diversity:
o “love of variety.”
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T' in Fig. 12.8. This puts the couniry on an indifference curve through T
and T, which is higher than the indifference curve through A. The benefits
of product diversity are outweighed by the high fixed costs of starting
production of the second good. With trade, each country could specialize in
one of the goods and trade half of its output for half of the output of the
other country’s good, thereby attaining consumption point C (again, this is
unlikely to be the actual equilibrium}. In this situation, there is no change in
the average cost of a good, nor are there any procompetitive gains. Instead,
where scale economies were limiting the number of goods consumed before
trade, consumers “decided” to take the gains from trade in the form of having
more products rather than having lower costs for their existing products.
Gains from trade through product differentiation can be looked at in a
second way. For example, although consumers may buy only one automobile
each, each would choose a different “ideal” automobile, depending on tastes
and income level. This approach to product diversity is labeled the ideal va-
riety approach. Because of scale economies, no country can afford to produce
4 unigue automobile for each consumer. Germany produces Volkswagens
and Mercedes-Benzes, and France produces Renaults and Peugeots, all of
which have somewhat differing characteristics. Trade in automobiles occurs
between France and Germany because some Germans prefer Renaults or
Peugeots and some Frenchmen prefer Volkswagens or Mercedes-Benzes.
This situation is shown in Fig. 12.9. Suppose that automobiles have
only two characteristics, size and fuel efficiency. There is a tradeoff between
these two characteristics: buying a bigger car means sacrificing some fuel
efficiency. Figure 12.9 shows three possible combinations of size and effi-
ciency, denoted X, ¥, and Z, corresponding to three different types of cars.
Suppose that all three models could be produced at the same average cost
for the same volume of production. But because of scale economies, the aver-
age cost rises steeply as sales fall. Assume finally that societies consist of only

Size
X
Ur
U'f
Z
Us
U, .
o Efficiency
FIGURE 12.9

Increasing product diversity: “ideal variety.”
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two groups, students and faculty, and that the former have a relatively high
preference for efficiency and the latter a relatively high preference for size.
Their indifference curves are U, and Uy in Fig. 12.9, respectively.

Even though the three models cost the same at the same level of
production, scale economies force a choice. If the country produces both X
and Y, giving both students and faculty their “ideal” cars, the volume of sales
of each model will be much lower and the average cost much higher than
if only the single compromise model ¥ were produced. Thus, an entirely
possible outcome is that only model Y is produced. It sells for a modest
cost, but faculty are cramped and students are poor from buying gas. In
Fig. 12.9, these groups attain indifference curves U, and U, respectively.
Now if we add a second, identical country through trade, one country could
produce model X and the other model Z, each exporting half its output for
half the foreign output of the other model. Each country would be producing
the same number of cars as in autarky, and consequently, the cars would
have the same average cost. Assuming X and Z sell for the same price that
Y did in autarky, consumers pay the same for ears but attain the higher
indifference curves I/, and U,. As in the example of Fig. 12.8, consumers
take the gains from trade in terms of increased product diversity rather
than in the form of lower prices.

Specialized Plants and Inputs

Increases in market size due to trade may also permit firms to build plants
specialized to fewer product lines and to create specialized inputs. Two of
many possible examples are machinery that is highly specialized to certain
products and consultants who specialize in certain business or engineering
problems. Little theoretical work has been done on the former, although
empirical analysis in Canada has emphasized plant specialization as an
important source of gains from trade liberalization. The U.S.-Canada Auto
Pact of 1965 was partly motivated by the fact that Canadian plants were
producing too many models in small production runs.

Figure 12.8 can be used to depict the gains from specialized inputs with
indifference curves now interpreted as isoquants for final output. Creation
of specialized inputs requires an initial fixed cost of T 7T'. Inr autarky, each
country creates only one such input in the simple example of Fig. 12.8. An
output level corresponding to the isoquant through 7 and T’ is attained
in each country from the amount of resources devoted to producing this
good. When the countries are ecombined through trade, the creation of two
specialized inputs is profitable because the output level at C can be attained
if each country trades half of the output of its specialized input for half of
the other country’s product.

Before moving on, recall the point about factor returns discussed
briefly at the end of Section 12.2. When there is more than one factor,
scale economies, whether resulting in lower prices for existing goods or in
more goods, make it more likely that all factors will gain from trade. While
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relative factor prices may change as in the Heckscher-Ohlin model, lower
prices for existing goods relative to factor prices or the benefits of having
a more diverse consumption bundle, may mean gains from all factors. In
the case of increased product diversity, for example, the wage rate could fall
in the production of one of the differentiated products, but this decrease in
welfare could be outweighed by the utility gain that results from having
more products. This effect generates even more political support for free
trade.

12.5 AN EXTENSION OF THE COURNOT
MODEL TO FREE ENTRY AND EXIT

Suppose we take the Cournot madel of the previous chapter and add free
entry and exit by firms until profits are zero. Now we will have two
equilibrium conditions, MR, = MC, as in Chapter 11, and the zero-profit
condition p, = AC,. Suppose all firms are identical so that we can deal with
a representative firm i. We can use our cost function from Eq. (12.1) to write
the second condition as marginal cost plus F/X;, where X; is the output of
the representative firm.

pl—s/e)=MC, p,=MC, +F/X; (12.7)

where s; is the market share of the representative firm. Divide the second
equation by the first.

1 K
sl - MCK (128

Assume that fixed costs (F), marginal costs (MC; ), and the market elasticity
of demand (e) are all constants. Now assume that we take two identical
countries and combine them in trade. This is equivalent to doubling the size
of a single country. Under the assumptions noted, only one result is possible:
s; must fall and X; must increase. They cannot both stay constant; with the
market growing, a constant output per firm must mean that the individual
firm’s market share is falling. 5; and X; cannot increase or decrease together;
that would mean that Eq. (12.8) is no longer satisfied. The equation can be
satisfied if 5; increases and X; falls, but this is impossible in the growing
market; a firm’s market share cannot grow in a growing market if its output
is falling (this can be seen more formally by replacing s; with X;/X, where
X is total sales).

We have now determined that the larger market induced by trade leads
to an expansion in output per firm. This by itself is a sufficient condition for
gains from trade. But we can carry the model a bit further. If all firms are
identical as we have assumed, then the market share of a representative
firm, s;, is just 1/N where N is the number of firms. The fact that s; falls
when we combine two identical economies means that the total N must rise.
But the number of firms cannot in the end be double (that is, each country
cannot continue to support the same number of firms as in autarky) if we




190 iI: Causes and Cansequences of Trade

place some simple restrictions on the form of demand functions.® Suppose
that the number of firms did double {the number of firms in each country
stayed constant). Because each firm increases its output due to an increased
perceived marginal revenue (s; falls), profits of the existing firms will fall
below zero, leading some firms to exit. In this case, we get the result shown
in Fig. 12.7. Trade leads to an exit of some firms in each country but leaves
the total number of firms in the expanded economy larger than in either
country in autarky. The market is more competitive, surviving firms have
lower average costs and higher cutputs per firm, and the two identical
countries necessarily gain from trade.

12.6 AN ALGEBRAIC VERSION OF THE
MONOPOLISTIC-COMPETITION MODEL*

In this section we will take a more formal look at increased product di-
versity in a monapolistic-competition model. The purpose of the section is
ta show more rigorously how the number of products is determined and te
demonstrate that we can indeed construct a case in which all gains from
trade are in the form of increased diversity. The model we will use corre-
sponds very closely to the situation shown in Fig. 12.8. Suppose that the
X sector is actually composed of many firms producing somewhat different
products. Suppose that the utility functions of identical consumers are giv-
en by

n
U=>X, 0<a<l (12.9)
i-1

where the number of products produced, n, is endogenously determined.
Each product that is produced yields diminishing marginal utility, and so
the consumer would always rather have one each of two products, say X and
X3, rather than two units of either. Labor is the only factor of production.
We will assume free entry of firms such that profits are driven to zero. The
economy’s budget constraint is thus that labor income is spent on X.

n
L=> puX; (12.10)
i=1
More advanced treatments will show that the demand function for X;
is given by the following rather complicated formula.

X; = ——L— where ¢ = -—1—— {12.11)

1-a
AN Jrid
J

*The analysis in this section is considerably more difficult. You can skip it without losing
continuity and refer to Fig. 12.8 for a grasp of the basic ideas behind the monopolistic-
competition approach.
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If there are many X producers, we can safely assume that each producer
treats the term in square brackets as a constant. Students with calculus can
find the elasticity of demand for X; as p,;/X; times the derivative of Eq.
(12.11) with respect to p,, . The elasticity of demand is given by

_dXi/X; 1

e = m—ﬂ'— 1_(1 (1212)

The X producers have the same technology that we described in Eq.

(12.1). Let labor be numeraire, so that w = 1. p,; isthe price of X; in terms

of lahor. Producer maximization then requires that the firm set marginal
revenue equal to marginal cost, MC, .

Pxi [1 - el} =pull—(1-a)] = pya = MG, (12.13)

Freedom of entry and exit requires that equilibrium is characterized hy
price equals average cost.

Pri = MC; + F/X,; (12.14)

If we combine Eqgs. (12.13) and (12.14), we can solve out for the equilibrium
level of X, which is the same for all X; that are produced (i.e., all X; that
are produced are produced in the same amount).
aF
X = — 12.15
MC,(1 - ) ¢ )
Goods are produced in a fixed amount independent of other factors
such as the size of the economy, measured by the labor endowment. So
suppose that we double the labor endowment, which we can again think of
as combining two identical economies. The labor endowment must equal the
total labor used in the n goods that are produced.

f=n(MCxXi+F):n[aF +F}=n{ F ] (12.16)
11—« 1o

With goods produced in fixed amounts, the economy expands entirely by
expanding the number of goods (an increase in L increases r in the same
proportion). This is the situation shown in Fig. 12.8. Doubling the size of the
economy through trade allows each consumer to purchase a more diverse
consumption bundle, thersby capturing the welfare benefit from increased
diversity shown in Fig. 12.8. Trade does not increase the seale of production
of any good, yet it is scale economies that are responsible for the gain from
trade. Scale economies are what limit the number of goods produced (degree
of product diversity) initially.

Since any geod continues to be produced in the same amount, as shown
in Eg. (12.15), we can denote the production of a representative good simply
as X. The utility function in Eq. (12.9) can then be written as

U=nX* (12.1D

If we combine two identical economies, and if the output of any particular
good remains fixed, consumers in each country will have twice as many




192 II: Causes and Consequences of Trade

goods from which to choose and will consume half as much of each good as
they did in autarky (the fixed amount of a good must now be shared among
consumers in both countries). Treating n and X as the autarky values, denote
free trade utility by U/ and autarky utility by U°.

Ul =@2r)X/[2) =2 *nX*>nX* =U" giventhat 272 > 1
(12.18)

Consumers gain through increased diversity. As suggested earlier, it is
better to have one stereo and one television than to have two of either.

12,7 CONCLUDING REMARKS

Qur analysis of scale economies has produced a number of results that
differ in very basic ways from those of the more traditional Ricardian
and Heckscher-Ohlin models. First, there is the question of the direction
of trade. In the traditional models, the direction of trade is related to
underlying characteristics of the economy. In the Heckscher-Ohlin model,
for example, we saw that a country exported the goods that intensively used
the country’s relatively abundant factors. With scale economies, however,
there may be some inherent arbitrariness in the pattern of specialization.
This was illustrated in Fig. 12.1 and in subsequent diagrams, where we
noted that with scale economies, trade can arise between two identical
econormnies, or rather, between two economies for which there exists no
pattern of comparative advantage. Of course, in reality the gains from scale
economies occur in addition to gains due to comparative advantage. The
methodology of the no-trade model is not to present alternative theories but
rather to focus on individual determinants of trade and gains from trade
one at a time. The theories are in fact complementary in that generally all
of them have simultaneous and important roles in actual trade.

Countries typically specialize when there are increasing returns, but
the welfare effects of trade may depend on which country specializes in which
good. One implication of this result is that the observed pattern of trade in
goods produced with returns to scale may often be determined by historical
factors, such as which country entered an industry first. The first entrant
gains an advantage (sometimes called first mover advantage) by achieving
low costs and perhaps technical expertise carly; this may discourage foreign
entrants who might have to enter at an initial high cost.

Second, returns to scale have implications for the gains from trade,
implications that differ in a number of ways from the more traditional
results. On the one hand, scale economies offer more possibilities for gains,
whereas on the other hand, there are possible complicating factors. As we
showed earlier, scale economies may mean that there will be gains from
trade even for two identical economies. Alternatively, gains from trade exist
independent of any pattern of comparative advantage. The lower costs and
increased product diversity achieved through the capture of scale economies
are thus an additional source of gains that complement the gains achieved
from other bases for trade, such as differences in factor endowments.
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Strong conclusiens about gains from trade are, however, impossible to
draw because scale economies are generally associated with distortions, for
reasons noted earlier. The result is that a country’s prices may not accurately
reflect the underlying costs and the pattern of comparative advantage. When
this happens, a country can end up specializing in the wrong goods to the
point of experiencing welfare losses from trade.

Many economists are finding empirical evidence that scale economies
are a very important determinant of trade and the gains from trade for coun-
tries the size of Canada and many of the Western European nations. Empir-
ical estimates of the gains from trade liberalization in both of these regions
suggest that an important source of gains has been a rationalization of the
manufacturing and certain service industries. Some would assert that these
rationalization effects constitute a major source of gains from the formation
of the EEC, outweighing factors having to do with comparative advantage.
There is also an increasing acceptance of the view that issues involving
scale economies and imperfect competition are important for a country as
large as the United States. Finally, with the increased mobility of factors of
production (especially capital) and technology across international borders,
there is some reason to suggest that the Heckscher-Ohlin and Ricardian
bases for trade may be relatively less important in explaining trade among
the industrialized countries than they were even a few decades ago. The
very large volume of trade among the very similar economies of North Amer-
ica, the EEC, and Japan seems to constitute prima facie evidence that scale
economies, imperfect competition, and product differentiation are important
determinants of trade.

The principal points of the chapter are summarized as follows.

1. With increasing-returns-to-scale technologies, trade and gains from trade
can arise even between two identical economies. We could refer to this
as non-comparative-advantage trade in contrast to trade generated by
underlying differences among countries. We also showed that the gains
from trade are not necessarily distributed evenly, even between identical
countries.

2. There are several sources of gains from trade in the presence of scale
economies, although they are often hard to disentangle in practice.
Expansion of an increasing returns sector through trade generates a
benefit equal to the excess of price over marginal cost on incremental
output. This pro-competitive gain can be broken down into the excess of
price over average cost (the profit effect) and the fall in the average cost
of producing existing output (the decreasing-average-cost effect). Gains
may also be captured as a result of the exit of some firms, which frees up
the resources that were used in fixed costs for other uses.

3. Gains from trade may be captured from increased product or input di-
versity instead of from lower average costs for a fixed range of products.
In other words, gains may be captured by having either the same range
of products at lower costs or a larger range of products at the same costs.




[P

194  II: Causes and Consequences of Trade

Of course, these two extremes will generally be mixed in practice. The
final sections of the chapter modeled the two extreme cases. Section 12.5
gave an extension of the Cournot model of the previous chapter, showing
that combining two identical economies leads surviving firms to increase
production (resulting in a deerease in the average production cost) of a
fixed range of products. Section 12.6 used a version of the monopolistic-
competition model, in which any good that is produced is produced in a
fixed amount, to show that trade between two identical countries leads
to gains from increased product diversity.

. The chapter focused largely on a one-factor model in order to concentrate

on the essence of scale economies. However, two points that are important
in a multi-factor context were briefly noted. First, trade based on scale
economies between similar economies may drive factor prices farther
apart in the two countries. We will explore this further in Chapter 21,
Second, scale economies make it more likely that all factors will gain
from trade, contrary to the Heckscher-Ohlin model. While trade may
change relative factor prices, the increased factor productivities due to
the capture of scale economies may mean that the absolufe or real returns
to all factors rise. In the case of increased product diversity, a factor’s
return may fall in terms of a representative good, but this negative effect
may be outweighed by the availability of a more diverse consumption
bundle.

PROBLEMS

L

2.

3.

4.

5.

6

7

Show that if both countries want to consume at E in Fig. 12,1, there will be excess
demand for X and excess supply of ¥.

Show by redrawing Fig. 12.2 that the relative price of ¥ could drop so law that
Country H would lose from trade.

Show that if a firm’s price is less than its average cost, its profits must be negative.
What is the largest output that the firm could produce in Fig. 12.3 and still break
even?

Using Fig. 12.7, show that point C could not be attained by the two countries if
some firms did not exit from the industry.

Redraw Fig. 12.8 with different indifference curves such that antarky equilibrinm
at A is preferred to an equilibrium at either Tor T'".

In the discussion of product diversity and monopolistic competition, we consider
two different sitnations: (a) consumers have identical tastes but prefer diversity
(love of variety, Fig. 11.8) and (b) consumers have heterogeneous tastes (ideal
variety, Fig. 11.9). Determine which approach is likely to be more useful in each
of the following situations: (1) choosing groceries in a supermarket, (2) buying a
house, (3) shopping for elothing, (4) choosing a new stereo.

NOTES

1.

Equilibrium is generally not given by a tangency between an indifference curve and the
production frontier. The slape of the production frontier incorparates the externality effects
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that one producer has on ancther, while private firms do not take these effects inta
consideration in making their input and output decisions. If, for example, there are external
economies in the X sector, then the “social” marginal cost of preducing an additional unit of
X i8 less than the private marginal cost, which is equal to the price of X, p,. In equilibrium,
we would have p = p./p, > MRT. The price line would cut the production frontier as in Fig.
11.1 of the previous chapter. Figure 12.1 conld be generated by an economy in which the
external economies are equally strong in both sectors (not very likely, but it helps make the
simple point we wish to show).

2. Students with calculus will recognize the second equation in Eq. (12.4) as the rule for
differentiation of a product. Strictly speaking, it is valid enly when A approaches zero.

3. A sufficient condition ia that demand is not “toc convex.” A linear demand curve is sufficient
for the result that some firms in each country must exit. The difficulty is that, if demand is
very convex, the price fall caused by the pro-competitive effect causes consumers to spend
much more on X in total. Holding the initial number of firms at the combined autarky total,
if this effect is sufficiently strong, the markup revenue received by a firm may increase even
though that firm is cutting its markup rote in half. Basieally, if eombining the two economies
does not at least double revenues for each firm (causing markup revenues to fall), then some
firms will exit the market,
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CHAPTER

13

TASTES,

PER CAPITA
INCOME, AND
TECHNOLOGICAL
CHANGE AS
DETERMINANTS
OF TRADE

13.1 INTRODUCTION

QOur models to this point have focused on the production side of the general
equilibrium structure of economies to describe the causes of trade and the
sources of gains from trade. This focus is representative of trade theory
in general, which has devoted the overwhelming share of its attention to
production, neglecting consumption almest entirely. Many models assume
that consumers have identical and homogeneous utility functions, regard-
less of where they are located. This means that if commodity prices were
equalized by trade, consumers everywhere would demand goods in the same
proportions. All trade would then be due to various differences in production
among countries. As students have realized by now, this emphasis generates
a markedly diverse and sophisticated set of predictions about the supply-
side determinants of comparative advantage, such as differences in factor
endowments, policy-based market distortions, and imperfect competition
associated with increasing returns to scale.

196
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There has been much less theoretical attention paid to demand-based
determinants of trade. Neither has there been much empirical examination
of the apparent presumption by trade economists that production differ-
ences are more important than consumption differences for explaining trade
patterns.! This phenomenon is curious in that the assumption of identical
and homogeneous preferences across countries is easily shown to be ques-
tionable. For example, in 1991, 59 percent of household consumption in
Bangladesh was estimated to have been devoted to food. The corresponding
shares of food in household budgets in other countries were: Indonesia 48
percent, Argentina 35 percent, Greece 30 percent, Japan 17 percent, and
United States 10 percent.? In contrast, budget shares allocated to medical
care were: Bangladesh 2 percent, Indonesia 2 percent, Argentina 4 percent,
Greece 6 percent, Japan 10 percent, and United States 14 percent. In part,
these differences reflect variations in relative prices due to trade barriers
and government policies. However, they clearly indicate that preferences
are not homogeneous, in that the relative share spent on food declines
and that of medical care rises as the level of economic development rises.
They might suggest as well that tastes are also not identical, though this
cannot be conclusively inferred from share data alone. However, an cbvious
national difference that would affect preferences is that the industrialized
countries tend to have larger percentages of their populations at advanced
ages, increasing the demand for health care. Accordingly, one purpose of
this chapter is to bring together some strands of literature in order to ex-
amine the possible ways in which international differences in consumption
patterns can influence trade flows.

A second shortcoming of our production-based models to this point is
that they are entirely static in nature. They investigate the effects of dif-
ferences in important supply characteristics on trade flows. However, most
people will recognize that international trade bears important relationships
to dynamic changes in the world economy, such as shifis in technology and
new product innovation. These models are also not as fully developed as the
standard trade theories, but it is important to bring them into our discussion
of trade determinants. Thus, the second purpose of this chapter is to analyze
some relatively simple aspects of the influence of technological change on
international trade.3

We should place these newer theories in some historical context. In-
terest in developing trade models that could serve as alternatives to the
Ricardian and Heckscher-Ohlin concepts emerged largely in the 1960s and
1970s after several empirical studies raised questions about the practi-
cal validity of these traditional models. We review these studies in the
next chapter. However, most models based on demand variations, scale
economies, and technological differences are relatively recent and are still
under active theoretical development. This helps explain why there are
many disparate views of what determines trade in these terms and why the
models vary in complexity and riger. However, these influences on trade are
clearly important and deserve separate treatment here.
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13.2 INTERNATIONAL CONSUMPTION
BEHAVIOR AND TRADE

In this section we analyze the implications of allowing consumption patterns
to vary between countries in two ways. First, we take national utility
functions to be homogeneous but not identical. Second, we consider the case
of identical but nonhomogeneous preferences.

Different Tastes

We begin with the most simple specification of international differences in
preferences. Following our previous methodology, we assume that the only
difference that exists between two countries is in demand conditions, for
only in this way can we be sure that the results derived depend entirely on
differences in demand. In particular, we assume that endowments in the
two countries are identical, that production functions are identical between
countries, and that production takes place with constant returns and perfect
competition. These assumptions imply that the production possibility curves
for the two countries will be identical. Thus, in Fig. 13.1, TT' represents
the production possibility curve for both Country H and Country F. In this
section we also assume that there are no distortions in either economy
and that the utility functions of the two countries, while differing, are both
homogeneous. The case of nonhomogeneous demand is considered in Section
13.3. The autarky equilibrium is the point where the highest indifference
curve for each country is tangent to the production possibility curve. If we
assume that tastes in Country H are biased toward commodity Y relative to
tastes in Country F, then U, and Uy could be representative indifference
curves for the utility functions of H and F, respectively.

The autarky positions for countries Hand F are A, and Ay, respectively,
and the autarky price lines are p;, and py in Fig. 13.1. Therefore, in autarky,

Y
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T
Ap
Py
Af
Ur
Py FIGURE 15.1
0 - X International differences
T in tastes.



13: Tastes, Per Capita Incame, and Technological Change as Determinants of Trade 198

commodity Y is relatively expensive in Country H, whereas commodity X
is relatively expensive in Country F. The reason for this outcome is simply
that have a stronger preference for good ¥, driving up its price in comparison
with X, with the opposite situation prevailing in F. When trade is permitted,
the residents of Country H, observing that Y is relatively less expensive
in the foreign country, will shift their purchases from the home country
to Country F. Similarly, residents of the foreign country, observing that
commedity X can be purchased more cheaply in Country H, will shift some
of their purchases to that country. The results of these shifts in demand
will be that the production point for the home country will move down the
production possibility curve, whereas the production point for the foreign
country will move up toward the Y axis. These adjustments will continue
until there is no longer any incentive for residents of one country to increase
their purchases in the other, or in other words, until commodity trade has
succeeded in equalizing commoedity prices. Such a situation is shown in Fig.
13.2, where the common world price ratio is p,, and where the common
production point is Q. Figure 13.2 i3 drawn so that trade is balanced, or so
that the triangles C B, @ and @ B;C, are identical.

From the analysis of Fig. 13.2 we can conclude that Country H, the
country whose tastes are hiased toward commodity ¥, willimport commodity
Y and export commodity X, while Country F, where tastes are biased toward
commodity X, will import X and export ¥. Thus, we conclude that when
trade is caused by taste differences, the country will import the commodity
toward which itz tastes are biased. Another way of stating this result
is simply that nations tend to import the goods that are most preferred
in consumption when differences in tastes are the predominant source of
comparative advantage.

In the specific example given in Fig. 13.2, both countries enjoy gains
from trade. The gains-from-trade theorem does apply to this particular
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model because none of the assumptions required for the theorem is violated.
Similarly, we can see that factor prices will be equalized by trade, for at the
international trade equilibrinm, both countries produce at exactly the same
peint. Because they share the same production functions, the two countries
will have precisely the same efficiency locus, and the equilibrium production
same point on this locus. As a result, relative and absolute factor prices
must be the same in the two countries. The Stolper-Samuelson theorem also
holds in this model. In Country F, for example, trade results in a relative
reduction in the price of X. If X is labor-intensive, the wage-rental ratio will
fall, the real return to labor will fall, and the real return to capital will rise.
The opposite changes will occur in Country H. Thus, the primary results
from Chapter 8 apply to a model in which trade is due to taste differences.

Nonhomogeneous Tastes

An alternative possibility, which also generates differences in international
consumption patterns, is that tastes are nonhomogeneous but are neverthe-
less identical in both nations. This nonhomogeneity will help explain the
fact that budget shares for food and other consumption items vary widely
across countries at different levels of income per capita.

Recall that in Chapter 3 we discussed a situation in which, although
tastes were nonhomogeneous, aggregation of the individual curves into
community indifference curves was possible. This occurred when income-
consumption curves were linear but did not go through the origin. We use
this type of “quasi-homogeneous” preferences in Fig. 13.3 to illustrate how
differences in per capita income lead to differences in consumption patterns,
which in turn lead to trade. Assume that we have two countries with iden-
tical populations but that Country F has uniformly superior technologies
for producing both goods X and Y. In Fig. 13.3 the production possibility
curve of Country F (T';T) is a “radial blowup” of Country H's production
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possibility curve (T';, 7'}, ). That is, along any ray from the origin, the slopes
of the two production possibility curves are the same. Assume also that
tastes are nonhemogeneous in that there is a “minimum consumption
requirement” of Y of the type discussed in Chapter 3. The origin for a system
of indifference curves is then point C,. All consumers in both countries are
assumed to have the same (nonhemogeneous) preferences.

Given that the populations are identical by assumption, the larger
national product associated with the higher production possibility frontier
implies that Country F has higher per capita income than does Country H.
The lower income per person in Country H implies a relatively high demand
for ¥ in that country in autarky and vice versa for Country F. The autarky
equilibria will be at points like A, and A; in Fig. 13.3, where because of the
similar production structure, there is a relatively high autarky price of Y in
Country H and a relatively high autarky price of X in Country F. As in the
previous section, each country will have a comparatively high price for its
“most preferred good,” except now, “preference” derives from differences in
per capita income. Underlying preferences or tastes are assumed to be the
same for all consumers.

The autarky price differences lead to a trading equilibrium as shown
in Fig. 13.3. The production points of countries H and F are @, and @,
respectively. These lie along the same ray from the origin because of our
“radial blowup” assumption made earlier and the equalization of commodity
prices by trade. Consumption points are £}, and C; for countries H and F,
respectively, at the free trade price ratio p. These consumption points lie
on a ray through C,. Country H, low in per capita income, imports ¥, and
Country F, high in per capita income, imports X. As in the case of the taste
differences shown in Fig. 13.2, trade is due to differences in demand. In both
examples, the countries produce goods in the same proportions, but they
consume them in different proportions at the same set of prices.

Notice an important implication of this analyis. With quasi-homoge-
neous preferences of this kind, the proportion of income spent on good Y (the
good with the minimum consumption requirement) falls and the proportion
spent on good X rises as per capita income increases. Another way of stating
this is that demand for Y is income-inelastic (elasticity is less than unity) and
demand for X is income-elastic (elasticity is greater than unity). Comparing
this to the trade pattern established previously, we see that the poorer
country imports the good with the low income elasticity. Strictly in terms of
demand patterns, then, we would expect that poorer countries would tend
to import food to satisfy their relatively greater demand for it.

The models in this section have demonstrated that variations in tastes,
embedded in a standard trade model, cause nations to import the goods
they most prefer. Trade in this view is still inter-industry in nature, as
it was in the Heckscher-Ohlin model. However, this outcome is at odds
with two observations about trade in the real world. First, some countries
tend also to export goods for which there is a sizeable domestic demand.
Second, international trade in manufactures often is more intra-industry in
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nature. We can use other ideas about demand patterns to build toward an
understanding of these facts.

13.3 THE LINDER HYPOTHESIS

This analysis of the possible role of per capita income in determining
trade leads naturally to a discussion of the ideas of Swedish economist
Staffan Linder (1961). Linder argued that the principles governing trade in
manufacturing goods are not the same as those governing trade in primary
products. He was quite prepared to support the idea that trade in primary
products is determined by factor endowments. However, he argued against
the notion that differences in factor endowments are the major determinants
of trade in manufactured products. He chose instead to highlight the role of
demand, beginning his argument with an observation similar to the one we
made in our chapter on increasing returns to scale: a large volume of trade
exists between the developed countries. These countries have very similar
factor endowments and thus, according to the Heckscher-Ohlin theory, we
might not expect a large volume of trade between them. We must, therefore,
look for a cause of trade other than factor endowments.

Linder contended that a manufactured good is created by an innovative
entrepreneur in response to a perceived demand. A new manufactured good
is, in other words, introduced only when an entrepreneur believes there
is sufficient potential demand to warrant production. It is this perception
of potential demand, rather than considerations of factor endowments,
that triggers production. The second assertion in the argument is that an
entrepreneur is most familiar with the home market. Barriers of distance,
language, and culture mean that entrepreneurs are much less likely to be
able to perceive what kinds of new products could be successfully introduced
into foreign markets.

The third assertion follows from the first two. For a manufactured
product to be produced in (and therefore potentially exported from) a country,
there must exist significant home demand for the product. The range of
manufactured goods produced in a country is therefore determined by
domestic demand as much as by production considerations such as factor
endowments.

Suppose that an entrepreneur perceives a home demand for a product
and begins production. Where will this entrepreneur find export oppor-
tunities for additional sales? Linder argued that the best opportunities
will be found in countries that have very similar demand patterns to the
entrepreneur’s home country. Thus, if an American invents a new communi-
cations device, such as a modem or telefax machine, and produces it for the
home market, the best export opportunities for this device will be found in
Canada, Western Europe, and Japan. Similarly, entrepreneurs in Canada,
Western Europe, and Japan will find that their best foreign markets will be
in the United States and in one another’s countries.
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The final assertion in Linder’s argument is implicitly contained in this
last statement. The countries with the most similar demand patterns for
manufactured goods will tend to be those with similar per capita incomes.
People in countries with lower per capita incomes may wish to buy relatively
simple products. However, people in countries with much higher per capita
incomes may want more sophisticated devices, such as coffee makers with
flashing lights, digital readout, and remote control. Thus, the volume of
trade in manufactured goods will be highest among countries of similar
per capita incomes, such as the United States, Canada, Western Europe,
and Japan. For obvious reasons, Linder’s hypothesis is also referred to as
the overlapping demand hypothesis or the preference similarity hypothesis.
Predictions about which specific products each country might export are dif-
ficult to make, because such exports depend on the history of entreprencurial
activity in each market. Overall, however, international patterns of income
and demand determine the extent of trade in manufactured goods. In par-
ticular, it is possible to export goods for which there is a strong domestic
demand.

13.4 EXPLAINING THE EXISTENCE
OF INTER-INDUSTRY TRADE AND
INTRA-INDUSTRY TRADE: COMBINING
DEMAND AND SUPPLY INFLUENCES

So far, we have made a number of references in the text to the concepts
of inter-industry trade and intra-industry trade. We begin this section by
discussing these concepts more fully before going on to consider a model in
which important determinants of these kinds of trade can be combined into
a unified general equilibrium trade theory.

As we have suggested, inter-industry trade refers to international
exchange of widely dissimilar goods, such as the exportation of automobiles
in return for imported clothing. It should be evident that such trade stems
from differences in countries that produce rankings of sectoral comparative
advantage. In the Ricardian medel, for instance, international differences
in laber productivity (associated with different technelogies) in distinetive
types of goods generate a particular trade pattern. More fundamentally,
however, economists associate inter-industry trade with the Heckscher-
Ohlin model, in which variations in factor endowments by country and in
factor intensities by commodity determine comparative advantage. Thus,
labor-abundant countries tend to export labor-intensive goods, such as
clothing, and capital-abundant countries tend to export capital-intensive
goods, such as automobiles. Land endowments are also quite important in
determining trade. As noted previously, it follows that inter-industry trade
should be prevalent in trade between countries with disparate endowments,
such as labor-abundant, developing countries on the one hand and capital-
abundant, developed countries on the other. Except in cases of peculiar
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endowment structures, such as the acute scarcity of natural resources and
land in Japan, we would not expect to see much trade among the developed
economies as a group.

It should be clear that this last prediction is false. As we discuss in
Chapter 14, trade among developed nations accounted for 57.0 percent of
world exports in 1990. Most of that trade was in manufactures involving
intra-industry trade (IIT), or the simultaneocus importing and exporting
of similar products. There is substantial IIT among the industrialized
nations both in manufactured inputs, such as machinery, high-technology
electronics, and specialized chemicals, and in manufactured final goods, such
as automobiles, consumer durables, cosmetics, and alcoholic beverages. The
United States, for example, is a significant importer and exporter of both
wines and beers. It is difficult to reconcile this fact with theories of trade
based on differences in factor endowments.

Explanations for Intra-Industry Trade

There are numerous possible sources of [IT. We limit ourselves here to four
explanations that are seen as the most important.*

Industrial classification. Some trade flows are misleadingly measured
ag IIT because of the industrial classification system. For example, the
United States exports fruits and vegetables during the summer, when they
ripen, and imports produce in the winter from countries in the southern
hemisphere. This trade, based on seasoral growing variations, could easily
be explained in a Heckscher-Ohlin framework by considering climate as
a factor of production. However, trade flows are typically reported on a
calendar-year basis, so both imports and exports of identical goods exist
within these trade categories. A second and more significant example lies
in the common phenomenon of high-wage nations’ producing sophisticated
components of electronics products, exporting them to low-wage nations for
assembly into final goods, then importing the final products. A prominent
case of this mid-product processing occurs in United States trade with
Mexico, wherein several American firms ship components to maguiladora
plants in Mexico along the border for assembly into automobile parts,
televisions, and the like.® Similar processes happen in trade between the
high-income countries of the European Community and the Mediterranean
nations and between Japan and developing nations in Asia. The point here
is that such trade is largely based on differences in wage costs, suggesting
that it is generated by Ricardian or Heckscher-Ohlin factors. Nonetheless,
both the exports of components and the imports of final goods tend to be
counted in the same trade categaries, resulting in IIT.

Transport costs. For many products, shipping costs are high in relation to
their market value. The prototypical examples are heavy and inexpensive
goods, such as cement, bricks, and lumber, though we could alsc mention
electricity and certain tradeable services like construction. High transport
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costs imply that markets for such goods are limited geographically. It is quite
possible that localized markets exist across national borders, generating
two-way trade. For example, it may well be that lumber is exported from
British Columbia in Canada to the state of Washington in the United States
and simultaneously exported from Maine in the United States to Quebec
in Canada. There are numerous examples in Western Europe of cities that
lie across a national border from each other, meaning that these cities
form an integrated market. Two-way trade associated with transport costs
is common as different localized binational markets engage in ordinary
commerce.® In this sense, IIT can be a result of political and geographic
decisions on where to draw national borders.

Product differentiation. One of the strongest assumptions in traditional
trade theories is that imported and domestic goods are completely homoge-
neous, or perfect substitutes in consumption. However, many commodities,
especially manufactured goods, are differentiated by style and quality. It is
obvious that automobile models vary in size, horsepower, comfort, perfor-
mance, and appearance. Similarly, wines, beer, furniture, and other goods
are differentiated by quality and variety. Manufactured inputs, such as
machinery, electronic components, and software are also differentiated in
significant ways. If preferences are heterogeneous, so that imported goods
and similar domestic goods are seen by consumers as imperfect substitutes,
the preducts can command different prices and profit markups in various
markets. This is because each variety of a product will face a distinet de-
mand curve in each markei, allowing its producer to act with some market
power. Thus, firms will compete not only on the basis of price, but also on
the bases of performance, quality, service, and other dimensions of product
differentiation. 1

As we discussed in Chapter 12, these simple observations carry crucial
implications for international trade. It is evident that consumers and firms
prefer to have many choices of which car or wine or machine to purchase.
When either the love of variety idea or the ideal product idea is incorpo-
rated into models of monopolistic competition and product differentiation,
it follows that international trade is simply an extension across borders of
tastes for diversity. Thus, there are consumers in the United States who
prefer German beer and consumers in Germany who prefer American beer,
resulting in two-way trade. Similarly, there are homeowners in Canada
who enjoy Scandinavian furniture and homeowners in Sweden who prefer
Canadian furniture, Trade in differentiated inputs is also prevalent. Thus,
tastes for variety and the ability to differentiate products provide a powerful
explanation for IIT.

Increasing returns to scale. IIT associated with product differentiation
is considerably reinforced by the existence of scale economies. We developed
numerous perspectives on scale economies and trade in Chapter 12. For
our present purposes, we simply reiterate the fact that if industries in each
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country tend to produce a relatively small range of differentiated goods,
each subject to increasing returns, the result will be substantial two-way
irade at lower costs. It is inefficient for each country to produce an entire
set of models of automobiles and trucks, for example, if some models can
be obtained from other countries. Thus, each automobile industry in the
United States, Canada, Germany, France, the United Kingdom, Japan, and
Korea produces a subset of differentiated models at relatively low cost.
Indeed, in nearly any manufactured product for which scale economies are
potentially important, the combination of increasing returns and product
differentiation leads to significant IIT.” Finally, note that increasing returns
clearly expand the likelihood that a nation will export goods for which it has
strong domestic demand.

A Unified Model of Trade

Many of the various elements that we have analyzed in this and the
preceding chapter can easily be combined into a model that helps explain
the stylized facts that motivated our discussion: the apparently large volume
of trade among the industrialized countries relative to trade between the
industrialized countries and the developing countries, and the existence of
IIT in manufactured goods.®

Suppose that there are two goods, food and manufactures, and that
food is labor-intensive while manufactures are capital-intensive. Assume
that food has a high minimum-consumption requirement (implying a low
income elasticity of demand), whereas manufactures have no minimum-
consumption requirement (implying a high income elasticity of demand).
Let there be two blocks of countries, a capital-abundant “North” and a
labor-abundant “South.” (These titles, which are used commonly in interna-
tional economics, are meant to distinguish the industrialized, higher-income
nations from the developing, lower-income nations.) The North will be rel-
atively specialized in producing manufactures because of its capital abun-
dance, as suggested by the factor-proportions theory. Suppose also that the
countries of the North have higher per capita incomes, which is the result
when ownership of capital is spread uniformly over laborers. Countries of
the North will therefore consume relatively more manufactures because of
their higher incomes. In contrast, the labor-abundant South will be rela-
tively specialized in both producing food, because it is labor-intensive, and
consuming food, because of the lower per capita incomes. If there were no
taste biases, the South would export food and the North would export man-
ufactures exactly as predicted by the Heckscher-Ohlin theorem. However,
the consumption biases mean that the level of North-South trade in food for
manufactures will be reduced below what it would be in a Heckscher-Ohlin
world. The consumption bias in each region toward its own export good
reduces both imports and exports.

Assume finally that manufactures are not a homogeneous good but a
collection of differentiated manufactured goods, as discussed earlier. With
increasing returns in each product, each manufacturing firm will produce
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a somewhat unique good and sell it to consumers in ail the countries that
make up the industrial North. This is intra-industry trade because these
countries are simultanecusly importing and exporting similar manufactured
goods to one ancther. In the North, the taste bias toward manufactures
due to the high per capita income now actually inereases the amount of
intra-industry trade among the northern countries. Relative to a Heckscher-
Ohlin world with homogeneous tastes, the northern manufacturing firms
switch exports from the South, where demand is low due to low per capita
incomes, to other northern countries where demand is conversely high.
Thus, nonhomogenecus demand leads to a decrease in North-South trade
and to an increase in IIT among the northern industrialized countries.
These are the stylized facts that were to be explained. We should note that
while this model is most useful from the standpoint of economic realism, it
makes the assumption that there is a strong positive correlation between
capital intensity in production and a high income elasticity of demand in
consumption. This assumption, which seems reasonable on some grounds,
has not yet been supported by conclusive, empirical evidence.

13.5 THEORIES OF TRADE BASED
ON DYNAMIC CYCLES

We turn next to issues of dynamic changes in trade patterns. During the
1960s and perhaps earlier, some international trade economists observed
that the pattern of trade in the world had undergone a gradual shift during
the 20th century. The change seemed to be particularly pronounced with
respect to the manufactured exports of some developed countries. It was
noted that while numerous goods were originally developed and produced in
the United States, the location of their production often shifted subsequently
to Europe and then to developing countries, only to be replaced by a new
generation of products in the United States. This gradual and systematic
pattern of change seemed to call for a new theory of international trade that
could account for the dynamic introduction of new geods and the movement
over time in comparative advantage toward the developing countries as the
new goods advanced in age.

The Life Cycle for New Products

Several economists developed informal theories of this process as related to
new products, though they attempted to relate it to notions of underlying
comparative advantage® Raymond Vernon was the first to construct an
explicit product cycle hypothesis.'® In this view, a product goes through a
full life cyele from innovation to standardization. Vernon's conception of the
innovative stage of the cycle borrowed ideas from the Linder hypothesis,
though there is nothing particularly dynamic (having to do with changes
over time} in Linder’s analysis. Consider a product such as a personal
computer (PC), At some point, entrepreneurs in some high-income country,
such as the United States, Germany, or Japan, decide that potential demand
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has risen to the point where PCs can be profitably introduced. High incomes
are again important to the extent that new products are income-elastic in
demand. It is also impertant for demand in the innovating country to be
fairly price-inelastic for the new good, in order for the firm to be able to
earn some (at least temporary) profits as it refines the production technique.
Thus, demand patterns are again central to the theory.

Production of the computers initially occurs in the home market where
there is easy communication between factory managers and sales person-
nel. This localized production, according to Linder and Vernon, is necessary
in order to facilitate critical revisions of the PC and of the technology for
producing it. Such revisions to the innovative product can benefit from cus-
tomer comments, while providing repair services is easier in local markets.
Exports to other high-income countries are expected to begin within a rela-
tively short time as consuners in those countries recognize the existence of
the PC. An increasing proportion of domestic output will likely be exported
to other countries as their incomes grow.

The second phase, often called the maturing stage of a product cycle,
occurs when the technology for producing the good has become fairly stable,
and demand in other high-income and middle-income countries has risen to
the point where entrepreneurs there find it profitable to begin production
themselves. After all, they have the advantages of lower transport costs and
local communication, while the limited need for additional technical change
in the personal computer has diminished. Such production could come about
through several mechanisms. First, the firm that innovated the PC could
undertake foreign direct investment in factories in Western Europe and
countries such as Canada, Australia, and even South Korea or Taiwan.
Indeed, the product cycle model provides one hypothesis about why firms
engage in foreign direct investment. Second, local firms in these countries
could begin production of the new good under licensing arrangements with
the innovating firm. Finally, firms in these other countries might develop
a competing product with similar characteristics, such as a PC with more
memory or improved graphics capabilities. After some time it might well
be that these firms begin exporting the PC and its substitutes back to
the original innovating country. One reason is that they might have lower
costs of production because of the lower wape rates in their economies,
an explanation of particular relevance to, say, Taiwan. These producers
might also gain scale economies and production expertise as they penetrate
markets in the innovating nation. Also important is that firms in the
innovating country will have moved on to develop newer versions of the good
and will have begun scaling back production of the older PC model.

The third phage of the product cycle, often called the standardized
stage, occurs when production of the original PC becomes routine and
labor-intensive. Note that by this stage, demand for the product is likely
to have become much less price-inelastic because consumers have come
to understand how the product works and numercus competing products
have been introduced. In this final phase, production is likely to move to
the low-wage developing countries through foreign direct investment, as
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there is relatively little local ability in those countries to develop competing
products. Such production is capable of servicing markets in North America,
Japan, and Western Europe so that the original producers are now in the
position of import competitors. The process could even continue to the point
where the original producers are driven out of the market entirely.

However, disappearance of the innovating firms is unlikely. As the
last phase of the product cycle approaches, our example PC firm has been
developing and exporting newer products such as work stations or super-
computers. There is a continuous introduction of new products, each of
which may be expected to go through a similar life cycle. As a second exam-
ple, color televigion receivers were first developed decades ago by American
firms. However, Japanese and European televisions began soon thereafter
to compete with North American firms and eventually dominated the North
American market. Currently, most television sets sold in the United States
are produced in developing countries, such as Mexico, under license to U.S,,
Japanese, and European firms. However, North American electronics firms
have moved on to other products and are competing with firms in Japan to
be the first to introduce commercially successful high-definition television
receivers.

Ancther example might be textile production. During the early nine-
teenth century, Great Britain had a large share of the world export market
in high-quality woven textiles. As the century progressed, many of Britain’s
export markets were lost to new producers in North America and Europe. By
the middle of the twentieth century, these countries were in turn losing sales
to producers in Japan. The Japanese began to experience cost increases in
the 1960s, and production began to shift to countries such as Korea, Taiwan,
and Mexico. By this time the Europeai)s, North Americans, and Japanese
were beginning to specialize in new products, such as sophisticated tex-
tile materials, that may someday also be produced largely by developing
countries.

The Life Cycle for New Technologies

It seems nseful to distinguish between new products, on the one hand, and
new technologies as embodied in production processes (such as steelmaking)
or new producers’ goods (such as machinery) on the other hand. The product
cycle previously described tends to focus on final consumption goods. Yet
it seems likely that there is a closely related phenomenon with respect to
production technology, which we might call the technology cycle. Techniques
of production and various types of machinery often seem to follow a cycle
from developmeni and use in the advanced countries to eventual use in
developing countries. Such a phenomenon is of interest because production
technologies and producers’ goods are important exports of the industrialized
nations.

A simple theory of a technology cycle begins with the observation
that the industrialized nations are high-income and high-wage countries.
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High wages create a strong incentive to invest in labor-saving production
technology, because the payoff to a new innovation is the number of worker
hours saved, times the wage rate. The industrialized nations are thus the
leaders in the development of new technology. This new technology improves
productivity and tends to lead to further wage increases. Indeed, it would
be very difficult to decide whether the development of new technology
stimulates wage increases or vice versa. Presumably the causality runs both
ways.

In any case, beginning with the observation of continuous technological
development and wage increases, we can postulate a technology cycle similar
to the product cycle. In the first phase, a new technology, such as a piece of
textile machinery, is developed in an industrialized country. This machine
is used for production in the innovating country or in other high-wage
developed nations. It is not exported to developing countries because its
use would make production there inappropriately capital-intensive. As time
passes, wages rise in the developed countries fo the point where the textile
machine no longer permits profitable production. Simultaneously, incomes
in some developing nations rise to the point where use of the machine
is justified for foreign production. The machine becomes an export of the
industrialized country. In later stages of the cycle the machine may, in fact,
be produced abroad. ‘

To the best of our knowledge, this phenomenon is not well-researched
and should thus be regarded as somewhat speculative at this point. Yet it
does seem to offer a potentially important hypothesis about the direction
of trade in technology and production equipment. As noted, however, a
satisfactory theory must deal with the simultaneous causality between
technical change and high per capita income.

Some Implications of Cycle Models

It is important to understand the implications of this continuous process of
product and technology development and production relocation. There are
basically two forees in operation here: the innovation of new goods and tech-
nologies and the international diffusion of infermation about how to produce
them. As demonstrated in theoretical analyses by Paul Krugman and David
Dollar, these forces set up a potential conflict between the interests of the
advanced, innovative countries (the “North” in our earlier terminology) and
those of the developing nations {the “South”).!' The introduction of new
goods helps satisfy the tastes for variety that consumers in all countries
share in these models. However, production of these new goods is at first
feasible only in the North because only firms in that region have the techni-
cal knowledge required. This gives Northern firms a temporary monopoly,
which is translated into higher wages for northern workers. Thus, new
products raise welfare for northern workers through higher wages and more
consumption variety. The faster the rate of innovation, the greater the gain
in utility for the North. In these models, new products also raise welfare
for southern workers because the variety gains outweigh the higher costs of
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new goods associated with the premium wages. In general, of course, this
may not be true, and the monopoly costs could be larger.

The existence of lower wages in the South sets up an incentive to
transfer technological information about production to the South, where
production costs would be reduced. However, when technology is diffused in
this fashion, the Northern monopoly disappears. Thus, technology transfer
raises the welfare of southern workers through higher wages but lowers the
welfare of northern workers by reducing their wages (though prices also
decline). If rates of technology transfer are quite rapid in comparison with
rates of new product development, relative wages may converge. In this
sense, Northern countries may have an incentive to enact barriers, such as
patents, to free transfer of technology.

While these models are highly stylized, they do point out important
features of the world economy. Advanced countries like the United States,
Canada, and Japan have high wages due in part to their highly innovative
economies. An important component of maintaining high incomes is the
need for continuous product and technology innovation through research
and development expenditures, assisted by the maintenance of a technically
skilled labor force. At the same time, the transfer of new technologies
is crucial for raising incomes in the developing countries. Indeed, some
countries may find themselves rapidly elimbing a “technology ladder” from
the production of standardized goods to product innovation. Japan has
passed through this process, and Korea, Taiwan, Singapore, and Hong Kong
appear to be doing the same now. Other countries, such as Thailand and
Indonesia, quickly take their places at the lower end of the ladder. These
dynamic processes are a key determinant of global economic growth, but
they do put a burden on the wealthy countries to engage in continuous
innovation. Failing this, the developed countries could be tempted to erect
barriers to imports from the poorer countries, an observation that seems to
be increasingly consistent with actual trade policies.

13.6 CYCLE MODELS AND
COMPARATIVE ADVANTAGE

At first glance, these dynamic theories seem to stand in stark contrast to our
earlier discussions about the determinants of trade. Although the earlier
discussions suggested a stable pattern of trade based on patterns of compar-
ative advantage, returns to scale, and so on, the dynamic theories seem to
suggest a continuously shifting pattern of trade, at least for manufactured
goods. Are we forced to choose between two irreconcilable approaches?
Much of the apparent conflict disappears if we think of goods as
being composed of a number of characteristics. For new goods, the stan-
dard Heckscher-Ohlin effects of labor or capital intensity are relatively
unimportant in comparison with issues such as engineering inputs, shifting
technical specifications, and experimentation in use. As products mature,
however, we usually observe a relatively stable pattern of trade emerg-
ing in product characteristics associated with more traditional factors.
Indeed, whether a mature product is produced with stable technologies that
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are labor-intensive (say, television production) or capital-intensive (say, steel
plate production) determines the type of countries that will export back to
the innovating nations.

Similarly, even though the particular goods being produced in a country
may continually change, the underlying characteristic of goods exported
from a particular country will remain largely the same, as long as that
country remains in a similar position relative to others in terms of its wages
and its capacity for product and technology innovation. The product-cycle
theory suggests that we should find the wealthiest nations specializing in
new conswmer goods that cater to high-income tastes. These nations should
be observed to produce and export new capital-intensive, or labor-saving,
equipment and technologies. If the types of product characteristics embodied
in a nation’s exports are in turn systematically related to the determinants
of trade discussed earlier, including factor endowments, scale economies,
and nonhomogenecus tastes, then the product-cycle approach may not, in
fact, be that different after all.

Several reservations can be expressed about the cycle theories. As we
have just mentioned, it may be that the cycle theories are actually not very
distinetive after all, if we think of countries as trading the characteristics
embodied in goods rather than the goods themselves. Instead of viewing
the United States as having moved from exporting radios to televisions to
home computers, perhaps we should think of the United States as exporting
sophisticated electronic goods, “sophisticated” being defined relative to the
period in question.

Second, although incentives for product innovation and imitation re-
main as strong as ever, changes in the world economy may have shrunk
the length of typical product and technology cycles so much that the model
has limited empirical validity. This is largely because the product cycle
theory as developed in the 1960s significantly underestimated the ability
of mulitinational enterprises to move production abroad at little cost. As we
noted earlier, the theory relies on the agsumption that a2 new product must
initially be produced at home in order to allow easy communication among
engineers, plant managers, and sales personnel. In an era of increasingly
sophisticated multinational firms, this communication problem has become
less of a constraint. Firms may quickly transfer the productien of a new
product to the location that offers the most attractive factor prices. But in
this case, production is determined by the traditional determinants of com-
parative advantage. We should also point out that in recent years, changes
in global production techniques have tended to deemphasize traditional
mass-production techniques in many high-technology sectors in favor of
more flexible manufacturing methods pioneered by Japanese firms. Where
such technigues are prevalent, we would expect to see much less shifting of
production and comparative advantage to low-wage countries than we saw
in the 1970s.

A final reservation about the cyele theories is that they are largely
partial-equilibrium explanations of trade and are stated in such a way that
it is difficult to understand the nature of causality. They seem to assert
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that high per capita incomes cause the development of new products and
technologies. But, as we noted previously, it would be equally valid to assert
that new technologies cause high incomes. Until this type of problem can be
fully worked out, the cycle models will have to be regarded as incomplete. A
satiafactory model should give a complete or general equilibrium description
of the economy, rather than treating the level of income as exogenous. In
the last ten years, economists have begun to develop such models, in
which growth in income levels and incentives for product innovation are
endogenously determined as a result of variables such as initial factor
endowments, tax and tariff rates, and economies of scale.’? Interestingly, in
these so-called “new growth models,” international trade is as much a spur
to further innovation as it is the result of underlying demand and supply
factors in static models.

13.7 CONCLUDING REMARKS

In this chapter we have examined several ways in which demand influences
international trade, and we have considered simple theories of dynamic
technical change and trade. Our main conclusions may be stated as follows.

1. Demand differs across countries both because people have different tastes
and because demands depend on per capita income when tastes are
identical but nonhomogeneous. Empirical studies of demand tend to
strongly reject the hypothesis of homogeneity, as we will discuss again
in the next chapter. In these relatively simple specifications of demand
patterns, countries tend to import the goods for which they have the
strongest preferences.

2. Differences in demand caused by differences in per capita income are
a cornerstone of the Linder hypothesis. This model has other elements,
such as the role of entrepreneurs in developing new products, but per
capita income is central to the implications of the models for international
trade questions. A country can export only those products for which an
entrepreneur has perceived and filled a domestic demand. Thus, trade in
manufactures is most prevalent among developed countries, which have
gimilar tastes because of similar per capita incomes.

The existence of some intra-industry trade is due to the categorization of

industries for purposes of reporting trade data. Some of it is due to trans-

port costs in conjunction with localized markets that spill over national
borders. Most impoytantly, however, IIT is the result of preferences for
product variety in conjunction with economies of scale.

3

4. These factors may be combined with the notion of nonhomogeneocus
preferences and factor endowments into a unified model that explains
the prevalence of trade in differentiated manufactures among developed
countries and the prevalence of inter-industry trade between developed
countries and developing countries.

5. The product-cycle model also depends heavily on differences in demand
associated with per capita income. Fundamentally, the cycle models
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are useful in understanding the importance of product and technelogy
innovation and international diffusion. These processes have important
influences on incomes in different nations.

6. The cycle models may- be criticized on numerous grounds. A more sat-
isfactory dynamic theory of trade awaits further development of models
that capture the mutual dependence of technical change and per capita
income.

PROBLEMS

1 Suppose in Fig. 13.2 that over time, tastes in Country H shift toward commodity
X. How will this affect welfare in the two countries? How will relative and real
factor rewards be affected?

2. In Fig. 13.2, how is the volume of trade affected by the degree of differences in
tastes between the two countries?

3. In Fig. 13.3, show that trade disappears as the minimum consumption require-
ment for Y goes to zero.

4. Try to think of several products that have undergone cycles. What are the
underlying characteristics of the products in question?

5. Using the Linder hypothesis as applied to the product cyele, explain why the
United States was a leader in the development and export of automobiles.
Explain why high-quality hockey skates were first produced in Canada.

6. In which ways is the product-cycle model inconsistent with the Heckscher-Ohlin
model? In which ways are the two consistent?

7. How would you use the product-cycle model to help eiplain the existence of IIT?

NOTES

1. Our review in the next chapter of empirical work in trade considers one such study, the
regults of which suggest that demand differences do indeed play an important role.

2. The source for these data is World Bank, World Development Report, 1993,

3. Deeper analysis of trade and economic growth will be presented in Part Four,

4. Interested readers are referred to Greenaway and Milner (1986). We also provide further
commentary on the empirical importance of IIT in the next chapter.

5. In fact, this process is encouraged by certain provisions of U.3. and Mexican trade policy.
Under U.S. law, only the value added by workers in Mexico is subject to import taxes when
the final goods are shipped back. These policies will be phased out under the terms of the
North American Free Trade Agreement.

6. Readers should not infer from this that increases in transport costs would expand IIT.
Rather, higher transport costs tend to diminish all trade flows. However, we do observe
two-way trade in particular products with significant shipping costs.

7. It is also possible to develop models of IIT in homogeneous products manufactured under
increasing returns. Recall from Chapter 12, for example, that if two identical firms produce
the same good monopolistically iz autarky in two countries, the introduction of free trade
would lower prices in & Cournot-Nash equilibrium through the threat of two-way trade
or cross-penetration of each other’s markets. However, in the equilibrium, there could be
[T if there were no transpert costs. Such “cross-hauling” is posaible even in the presence
of transport costs if the firms engage in “reciprocal dumping” or charging lower prices in
export markets than at home, as shown by Brander and Krugman (1983).

8. This model is based on the forma} theory developed by Markusen (1986). Important
elements of this theory were also advanced by Krugman (1980).
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9. See Posner (1961) and Hirsch (1967).
10. See Vernon (1966).
11. See Krugman (1875} and Dollar (1986).
12. Grossman and Helpman (1991) provide a series of such models and a review of the
literature.
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CHAPTER

14

EMPIRICAL
STUDIES OF
COMPARATIVE
ADVANTAGE
MODELS

14.1 INTRODUCTION

The preceding chapters demonstrate that economists have developed nu-
merous models to explain why international trade takes place. These models
make assumptions that, in large measure, embody strong abstractions from
reality in order to isolate the particular influence of some important variable
on the pattern and volume of trade. These theoretical abstractions allow
analysts to investigate the implications of different circumstances for trade
flows and economic welfare. Undertaking an analysis in the real-world en-
vircnment of imperfect competition, numerous factors, commodities, and
trade restrictions would be most difficult. Nonetheless, it is natural for ana-
lysts to wonder how well their theoretical predictions correlate with actual
empirical data on international trade. Accordingly, a large body of literature
has appeared in which economists attempt to test various aspects of the
theory of comparative advantage or to assess the importance of different
explanations for trade. In this chapter we review only a small subset of the
most important studies.!

We firat discuss some complications that should be kept in mind in
considering this body of empirical work. One problem is that it is difficult,
even in principle, to test theories of comparative advantage directly be-
cause they rely on statements about differences in autarky relative costs and

216
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prices across countries. Autarky, or the absence of any trade, is virtually an
unobservable situation, and available data would be influenced by interna-
tional trade. Thus, economists resorted to indirect means of testing trade
theories based on observable variables.

A second problem is that to establish theoretical statements about
trade, economists make numerous simplifying assumptions that cannot
be true under all realistic circumstances. Thus, even in cases where it is
possible to translate our theories into equations that embody observable
variables, these equations cannot be expected to hold literally or without
error. Accordingly, because they cannot fully test trade theories, empirical
trade analysts must pose a simpler question: “How closely do actual trade
data correspond to the levels predicted by various trade theories?” Given this
constraint, empirical work consists largely of measurement and judgment
rather than precise testing.2

A third point is that our various international trade theories should
not be seen as competing hypotheses. Rather, each theory tends to focus on
a particular aspect of national economies that is expected to induce trade.
In principle, each of these influences operates simultaneously, both alone
and in conjunction with the others, to explain the pattern and volume of
trade. The task for empirical economists, therefore, is to assess the relative
importance of various trade determinants.

Despite these problems, economists have made great progress in study-
ing the effects of various influences on the patterns of international trade.
It is well worth examining some of the important work on the determinants
of comparative advantage. One reason for considering this work is that it
has caused some trade theorists to reconsider their models in light of new
empirical regularities discovered in trade data. A second reason is that,
whatever their methodological shortcomings, our empirical studies have re-
sulted in a large body of evidence that is highly suggestive of the importance
of varying determinants of trade. Finally, as our theories have suggested,
understanding the sources of international trade is critically important in
evaluating the relationships between trade and such significant issues as
income distribution, market structure, and technology. In turn, empirical
wark can be used to inform the decisions of governments making trade
policy.

14.2 THE GAINS FROM TRADE

With few exceptions, our models point strongly to the conclusion that a
country in a state of free trade likely enjoys substantially higher welfare than
it would in isolation. This view was perhaps most apparent in the Classical
and Heckscher-Ohlin models, in which the ability to trade at world prices
allowed nations to specialize their resources along the lines of comparative
advantage and allowed consumers to avail themselves of cheaper import
prices. Additional gains from trade came from rationalization of industry,
greater economies of scale, improved quality, and enhanced competition.
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As mentioned earlier, it is difficult to test for the existence of gains
from trade because of the absence of autarky data. Economists often appeal
to an obvious point in claiming that there are such gains: countries could
presumably refuse to trade if engaging in trade made them worse off. Thus,
from the standpoint of revealed preference, countries consider themselves
to be better off in a regime of open trade than in-isolation, which was the
basic point of Chapter 5. Of course, we must recall that free trade may well
redistribute income, making some individuals worse off and some better
off, so that some scheme of compensatory payments to the losers must be
potentially available. _

In practical terms, it is not difficult to see the wisdom in the view
that free trade is superior to autarky, because a policy of self-sufficiency is
generally no more sensible for a country than it is for an individual. If a small
economy, such as that in Hong Kong or Switzerland, attempted to meet all its
needs for food, machinery, steel, and the like through domestic production
alone, success would come only at high costs, tending to impoverish the
nation.

This powerful statement is supported by historical evidence in a fas-
cinating study by Richard Huber.? Japan moved from a position of virtual -
autarky in 1858 (the end of its feudal period) to one of nearly free trade in the
1870s after the Meiji Restoration. The effects on the Japanese economy were
dramatic. In this period, foreign trade rose from a negligible percentage of
national income to perhaps 7 percent. In autarky Japan needed to produce
both primary goods and manufactures. Japan was especially inefficient in
the production of the latter; in order to sustain production of iron bars,
for example, the price of that commeodity relative to tea was some 9 times
the corresponding relative price in London. Once trade began, the prices of
tea and silk, Japan's primary export geods, rose dramatically toward world
levels. Similarly, the relative prices of import goods fell sharply as Japanese
consumers and firms took advantage of lower foreign costs. Overall, Huber
calculated that by the 1870s, Japan’s terms of trade had improved by 340
percent. This change, in conjunction with access to better foreign technolo-
gies, expanded Japanese real national income by as much as 65 percent in
15 years.

The Japanese example is unique perhaps only in providing an oppor-
tunity to study a transition from autarky to open trade.* Economists point
to a more recent body of evidence, however, that suggests that developing
economies that are more open to trade undergo economic transformation
and growth more rapidly than those developing countries that are relatively
inward-looking and protectionist. Numerous studies have shown that, since
the 1960s, the export-oriented economies of Asia, such as Korea, Hong Kong,
Taiwan, and Singapore, have performed markedly better than countries in
Latin America and Africa. The key difference is that the former countries
have generally exposed their industries to competition at world relative
price levels, while the latter nations have sustained relative prices that do
not correlate well with comparative advantage. Substantial debate continues
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among economists over the conclusiveness of such comparisons.’ However,
there seems little question that the more open economies have raised their
levels of per-capita income relative to the other countries. This fact suggests
that the existence of pervasive barriers to trade tends to prevent nations
from achieving full gains from trade.

14.3 TESTS OF THE RICARDIAN MODEL

Most empirical work has focused on the predictions of particular models
rather than on the broader question of the gains from trade. The Ricardian
model, for example, rests on the assumption of different technologies in
different countries, generating varying labor productivities. These labor
productivities determine comparative advantage. Tests of the model attempt
to find relationships between relative labor productivity and international
trade flows.

Note that the sharpest prediction of the theory, that countries are
specialized in the goods they export, may be rejected in practice. With few
exceptions, countries also produce the goods they import and a host of
nontraded goods.® Nonetheless, it is interesting to examine how strongly
differences in labor efficiency correlate with exports. The pioneering work
was done in the 1950s by G. MacDougall, who computed simple measures of
average labor productivity in the United States and the United Kingdom for
the year 1937.7 He hypothesized that, given that the American wage rate at
that time was approximately twice that in Britain, U.S. firms should have an
export advantage in manufacturing sectors for which U.S. labor productivity
exceeded twice the level in the UK. He tested this notion by calculating the
ratios of U.S. exports to U.K. exports of 25 products to countries other than
themselves. MacDougall considered only trade with third countries because
trade barriers greatly influenced bilateral trade between the United States
and the United Kingdom. However, exporters in both countries faced largely
equivalent market conditions in other countries and could compete on an
equal footing. MacDougall's test results were supportive of the Ricardian
model. Twenty of the 25 products satisfied the simple prediction that, in
cases where U.S. productivity exceeded twice the U.K. level, the ratio of U.S.
exports to UK. exports exceeded one, while in other cases the ratio was less
than unity.

A fuller examination along these lines was performed by Robert Stern,
who compared American and British trade in 1950 and 1959.8 By 1950,
average U.S. wages were approximately 3.4 times the average U.K. wages,
suggesting that the ratio of American to British exports would be greater
than unity in sectors where the ratio of outputs per worker exceeded 3.4 and
less than unity in other cases. Of the 39 sectors considered, 33 conformed to
this prediction in 1950, with the relationship becoming somewhat weaker
by 1959. The results for the 1950 data suggested that a 1-percent increase in
the ratio of labor productivities was associated with a 1.27 percent percent
rise in the export ratio:
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These two studies seemed to provide encouraging support for the
Ricardian model. In faet, it is surprising that economists have not devoted
much additional effort to such analysis in order to verify more conclusively
that labor productivity differences constitite an important determinant
of international trade. However, in interpreting these results, we must
keep two important caveats in mind. First, the empirical specifications
were exceedingly simple and did not control for the potential effects of
other determinants of trade, such as transport costs, imperfect competition,
and produet differentiation. Second, the results found by MacDougall and
Stern are consistent with other trade theories as well. For example, it
is easy to show that in a world where trade is caused by differences in
factor endowments but where factor prices are not equalized, the relative
productivity of labor will tend to be higher in capital-abundant countries.
Accordingly, the results may have simply captured: the effects on trade of
American capital abundance and British labor abundance in that period.

144 TESTS OF THIE HECKSCHER-OHLIN MODEL

Recall that the Heckscher-Ohlin model makes a series of strong assumptions
in order to isolate the effects of different relative factor endowments on trade
between two countries. These assumptions include identical technologies
with constant returns to scale, perfect competition, the absence of factor-
intensity reversals, identical and homogeneous preferences, the absence of
international factor migration, and the absence of impediments to trade.
Again, it is obvious that this set of assumptions does not hold in reality and
that the predictions of the model cannotf be expected to hold literally. The
task is to assess the significance of endowment differences in explaining
trade patterns, This complicated subject occupies our discussion in this
section.

The Leontief Paradox

As we mentioned in Chapter 8, the Heckscher-Ohlin model is incapable of
predicting that any country will export a particular good when there are more
goods than factors. For example, the more capital-abundant country may not
export the most capital-intensive good when there are three commodities.
However, the implicit international trade in factor services must obey the
Heckscher-Ohlin theorem. That is, with two factors and two or more goods,
the capital-abundant country will find that its bundle of exports is more
capital-intensive than its bundie of imports.

This theorem on the factor content of trade was first examined by
Wassily Leontief in perhaps the most famous empirical study in economics.?
Leontief had greatly aided the American planning efforts in World War II
by developing a technique of accounting for all the inputs required in the
production of GNP. This technique, called input-output analysis, recognizes
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that the production of, say, an automobile requires primary inputs, such
as capital and labor, in addition to intermediate inputs, such as steel,
paint, glass, and the like. The prior production of these latter inputs also
requires capital and labor in addition to other intermediate inputs, which
in turn require capital and labor, and so on. Leontief developed a method
for assembling these various inputs into an input-output table that could be
used to compute the total labor and capital embodied in production of any
bundle of goods. :

An obvious application was to discover how much capital and laber
were required to produce U.S. exports in comparison with U.S. imports.
Note that an immediate methodological problem arigses. While it is sensible
to use an American input-output table to compute the factor contents of U.S.
exports, a computation of the factor contents of U.S. imports would require
detailed and consistent data on production techniques in all foreign trading
partners. This was not feasible for Leontief, so he calculated the capital and
labor required to produce U.S. goods that are similar to {or compete with)
American imports. This procedure is theoretically valid under either of two
conditions. First, if the factor-endowments model holds and international
factor prices are equalized, each country shares the same techniques of
production, and using the U.S. table will not bias the import computations.
Second, if production functions exhibit fixed coefficients, or a constant ratio of
capital to labor regardless of the factor-price ratio, use of the U.S. techniques
similarly captures foreign production methods adequately. Leontief chose
the latter condition.

Leontief calculated the capital and labor requirements in the pro-
duction of a representative bundle of $1 million worth of both exports and
import-competing goods in 1947, In that year the United States was unques-
tionably the most capital-abundant nation in the world and was certainly
capital-abundant and labor-scarce relative to the rest of the world. Thus, the
expectation was that exports were capital-intensive. Nevertheless, Leontief
discovered that the capital-labor ratio in U.S. imports exceeded that in U.S.
exports by some 23 percent. This unexpected outcome has been termed the
Leontief paradox.

Leontief’s famous result caused great surprise among economists
.schooled in the Heckscher-Ohlin tradition. Leontief himself was puzzled by
the finding and asserted that the issue was really one of measurement. In
particular, his belief was that, because of superior education and training
in conjunction with better management techniques, American labor was
perhaps three times more productive than foreign labor. Thus, in effective
labor units, the United States was really labor-abundant. While this view
anticipated later thinking about labor skills, it was ad hac and unconvincing
of the time. The three-to-ane ratio suggested by Leontief was not predicated
on a careful evaluation of labor efficiency throughout the world; it was
simply the ratio required to get the “expected” result. In fact, there is
little evidence that this huge superiority in U.S. labor ever existed, even in
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the early 1950s. Mareover, to the extent that labor was enhanced by better
American management or entrepreneurship, we would expect the relative
productivity of capital to be enhanéed as well.

Numerous attempts have been made to verify Leontief’s results, with
mixed results, Because the United States may have been an uriusual country,
similar computations have been made for other countries with all manner
of endowments, incomes, and market structures. In some cases, the results
of these studies were consistent with expectations under the endowment
model. For example, Peter Heller demonstrated that Japan’s international
trade in the 1960s followed an interesting dual structure.!® Japan's exports
to less-developed nations were capital-intensive, and its imports were labor-
intensive, while its exports to more-developed nations were relatively labor-
intensive in comparison with imports.In many other studies, however, the
results seemed to contradict the Heckscher-Ohlin theorem. Geographically,
then, the Leontief paradox is not an isolated event.

A more compelling objection wag that 1947 was not a very appropriate
vear for testing the endowment theory. The model relies on the specifica-
tion of a long-run equilibrium without market distortions. It can hardly be
argued that the economies of Europe and Japan were in an equilibrium in
1947; rather, they were beginning a process of rapid dynamic adjustment
in production and factor supplies. Robert Baldwin recomputed Leontief’s
ratios for the United States using the 1958 input-output table and 1962 in-
ternational trade data, with the result that the paradox was still strongly in
evidence. However, the analysis by Robert Stern and Keith Maskus showed
that by 1972, American exports had become capital-intensive relative to
imports. Thus, the paradox may have been reversed by the 1970s. Even so,
there remains the puzzling fact noted by Harry Bowen that in the post-War
period, American relative capital abundance seems to have declined.! It is
unclear how the relative capital intensity of exports could have risen in that
context.

Alternative Explanations for the Paradox

A more revealing line of objections to Leontief’s finding has come from
noting that the assumptions of the Heckscher-Ohlin model are too strict to
be believed. Indeed, the most enduring and valuable outcome of the debate
over the Leontief paradox is that it stimulated trade theorists to think more
fully about the implications of departures from those assumptions.

For example, it is possible that the international structure of trade
barriers could partially explain Leontief’s result. Our analysis of the endow-
ment model showed that free trade would lower the real incomes of each
country’s scarce factor; providing an incentive for that factor to lobby for
import protection. Thus, the United States might be expected to have high
trade barriers to labor-intensive imports, and some foreign countries might
erect restrictions on capital-intensive imports. These policies could reduce
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the levels of trade below those expected from endowment-based comparative
advantage. (Recall that trade restrictions cannot overturn comparative
advantage altogether unless there are significant subsidies paid to exporting
and importing the “wrong” ecommodities.) While this possibility is surely
important, it has proved most difficult to test conclusively because tariffs
have complicated effects across sectors in general equilibrium.'?

Another possibility is that preferences across countries differ rather
than being identical and homogeneous. Certainly, if there are significant
tasfe biases in the sense that some countries have strong preferences for
goods in which they would otherwise have a comparative advantage, the
pattern of trade could be reversed. We noted in the last chapter that
consumption patterns do vary markedly across nations. As we discuss later,
this fact seems to help explain a significant share of world trade.

Another important possibility is that countries do not share access to
identical technologies. This observation is at the core of the product-cycle
model and related ideas about trade in a more dynamic context. The issue
here is that trade data for a particular year may not reflect a long-run, static
equilibrium so much as a short-run, dynamic transition under varying
technologies. In the product cycle, for example, American exports of new
goods may seem to be labor-intensive when, in reality, they make relatively
heavy use of new technological information through the employment of
highly skilled, technical labor inputs such as engineers and scientists.

The most substantive objection to Leontief’s procedure is simply that
it is inadequate to suppose that there are only two primary factors of
production, capital, and labor, in the world. Various forms of land and
natural resources also serve as sources of comparative advantage. Indeed,
these may be the most relevant factors for the Heckscher-Ohlin model
because they are internationally immobile. Further, physical capital and
labor exist in different forms. We should not expect the average worker
in higher-income countries to share identical productivity characteristics
with the average worker in lower-income countries. Rather, national labor
forces consist of different endowments of laborers of various skills, with
skills being higher in countries that invest more in education and training.
Because acquiring new skills often involves a lengthy investment process, it
is reasonable to suppose that lahorers of widely varying skills do constitute
different endowments. For this reason, laborers are often distinguished by
their Auman capital, or accumulated investments in education and training.

Regarding natural resources, Jaroslav Vanek made the observation
that the Leontief paradox is consistent with the possibility that the United
States was abundant in capital and labor but scarce in natural resources,
such as oil, the extraction of which is quite capital-intensive, as we indi-
cated in Chapter 8.1 Thus, in the act of importing scarce natural-resource
services, the United States was implicitly importing the services of capital
as well. Some empirical economists accounted for this possibility in their
work by excluding certain natural-resource-intensive products from their
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computations. In the study by Stern and Maskus, for example, this exclusion
reinforced their finding that the Leontief paradox was reversed in 1972. In
general, relative supplies of land and natural resources clearly affect world
trade patterns. The United States and Canada are both large net exporters
of agricultural commodities, while Canada also exports the services of
energy and minerals. In contrast, Japan, Hong Kong, and Singapore are
extremely scarce in such resources, and their imports are dominated by oil,
raw materials, and food. :

With respect to labor skills, Donald Keesing was the first to show that
a disaggregation of U.S. labor by skill type was important in explaining the
factor contents of trade.l* American net exports were clearly intensive in
highly skilled laborers, such as professional workers. This finding has proved
to hold strongly in examinations of other data sets and definitions of human
capital.. Most trade economists agree that a fundamental determinant of
U.S. comparative advantage is a relatively abundant supply of highly-
skilled labor. This finding explains the fact that average wages in American
export sectors are markedly higher than average wages in import-competing
sectors. This is true of other developed nations as well.

These observations were important in spurring additional theoreti-
cal research, especially in terms of the product cycle and related ideas.
However, the role of additional facters is properly incorporated into the
factor-endowments model only through the factor-content (or HOV) theo-
rem, which we discussed in Chapter 8 We simply state the mathematical
result here, because it is useful in motivating subsequent discussion, and we
refer interested readers to an article by Edward Leamer for a formal proof.
Retain all assumptions of the Heckscher-Ohlin theorem, except allow there
to be m factors and n goods, with n = m. For any country j, let s/ be its
proportion of world income. Finally, let F} and F¥ denote the endowments
of factor i for country j and the world, respectively. Let us define a ranking
of factor abundance and scarcity for country j by virtue of its share of world
endowments of each factor:

(FI[FY)> @HFY)> - > (FLF®) >/ > F] IF. ) > > (Fi [FL)
(14.1)

Under the HOV theorem, country /s consumption share lies somewhere in
the middie of this chain, as we have written. It also follows that country s
net exports of the services of any factor are positive if its abundance ranking
for that factor lies above the consumption share, and its net exports are
negative if its ranking lies below that share. That is, a country exports the
services of its abundant factors and imports the services of its scarce factors
when factor abundance is measured relative to a global standard. This is
the essence of the factor-content theorem.

The practical importance of this theorem is that it can be used to
rank a country’s factor endowments in terms of their relative abundance as
revealed by trade. Indeed, Leamer used Leontief’s own data to show that
the United States had in fact been revealed to be relatively abundant in
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capital and scarce in labor with the allowance of more than two factors.
Thus, there may never have been a Leontief paradox. Moreaver, ance these
rankings are compiled, they may be compared to actual data on national and
world factor endowments as a full test of the HOV theorem. Such tests have
been performed for the United States by Keith Maskus and for a collection
of countries by Harry Bowen, Edward Leamer, and Leo Sveikauskas.1®
The results of these tests indicate that the rankings of factor abundance
revealed by trade data do not convincingly replicate actual endowment
rankings, suggesting that the theorem does not hold literally in real-world
situations.

Judging the Importance of Factor
Endowments in Explaining Trade

Of course, we should not be surprised by the inability of actual data to
conform to the rigorous assumptions of the HOV model. These assumptions
are made simply to study the theoretical effects of endowment differences
on trade in factor services. No one would be surprised to learn that the world
is not perfectly competitive and that there exist market distortions, such as
taxes and trade barriers. Rather than testing the truth of a theory based
on unrealistic assumptions, it is more illuminating to measure how strongly
factor endowments seem to affect actual trade flows.

Two statistical approaches to this question have been emploved. The
first technique is to relate measures of U.S. net exports across manufac-
turing industries to factor intensities in production. Two studies worth
mentioning are one by Robert Baldwin and one by Robert Stern and Keith
Maskus.!” Baldwin found that capital intensity was negatively related to
net exports, another version of the Leontief paradox, but that human eapital
was positively associated with net exports. Stern and Maskus demonstrated
that over the last few decades, U.S. comparative disadvantage became more
strongly associated with lower-skilled labor inputs. They further showed the
importance of human capital and technological inputs, such as research and
development spending, in explaining the structure of U.S. trade. In general,
the results from studies of this nature are consistent with economists’ beliefs
about underlying relative endowments across countries, providing indirect
support for the Heckscher-Ohlin theory.

A second approach, developed by Edward Leamer in an important book,
is quite close to the spirit of the Heckscher-Ohlin-Vanek model.'# In that
model, if we assume that the numbers of factors and goods are equal, that
factors are fully employed and homogenéous in all countries, and that factor
prices are equalized internationally, the net exports of any commodity are
a (complicated) linear function of the difference between a country’s vector
of factor supplies and its vector of factor demands. Assuming identical
and homothetic tastes, the demand for factors is simply the produet of the
country’s global income share and global factor endowments.
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TABLE 14.1 : : R
Relative factor endowments, 1975 (percent of world endowments)
Fed. Rep. Sounth

Factor* Canada Germany India Japan Mexico Korea UK. US.
GNP 3.46 9.22 199 1114 1.00 0.47 510 38294
Capital 3.65 10.28 118 1492 0.70 0.37 487 29.36
Prof. Labor 2.37 6.11 1347 8.03 1.64 0.70 6.00 2458
Lit. Labar = 174 619 1429 1105 2.35 1.86 477 1711
TMit. Labor 0.02 0.07 6524 020 1.30 141 0.06 015
Trop. Land 0.00 0600 . 911 0.00 4.02 0.00 0.00  0.14
Dry Land 2.38 0.00 568  0.00 6.24 0.00 0.00 3244
Temp. Land  38.03 127 8.7 191 0.00 0.51 125 1847
Coal 1.98 10.80 8.49 1.87 0.32 135 1113 50.87
Minerals 19.06 1.79 343 1.89 3.09 0.31 098 27.58
ail 9.76 1.25 0.73 0.16 2.18 0.00 163 58.04

Source: E. E. Leamer, Sources of International Comparative Advantoge: Theory and Evidence.

*Prof. Labor: professional and technical workers; Lit. Labor: literate, nonprofessional workers; [llit. Labor:
illiterate workers; Trop. Land: land in tropical rainy climate; Dry Land: land in dry climate; Temp. Land:
land in humid, temperate climate.

It is possible to use a statistical procedure termed regression analysis
to estimate this linear relationship. Regression analysis involves finding the
linear equation that most closely fits a set of daia that has observations on
a dependerit variable (here, net exports in each commodity) and one or more
explanatory variables (here, national endowments of factors). For each of
ten broadly defined commodities, such as raw materials and laber-intensive
manufactures, Leamer estimated this relationship using a sample of 47
countries (defined to make up the “world,” this sample did cover most of
the major trading nations) with measures of 10 factor endowments in 1975.
The regression estimates were then taken as measures of the link between
endowments and trade. .

It is worth mentioning some basic results. Table 14.1 shows compu-
tations of relative factor endowments, or shares of each country in the
world supply of factors, for selected nations. The entries in the first row
are national shares in world GNP, or the s/-terms in our earlier analysis.
The remaining rows show each country’s share in the world supply of
factor endowments. In theory, these may be compared to the GNP shares to
measure relative factor abundance. For example, in 1975 Japan had 14.92
percent of the world capital stock, which exceeded its GNP share of 11.14
percent, suggesting that Japan was capital-abundant. Japan was clearly
very scarce in land and natural resources. The United States was abundant
in dry land, coal, and oil and scarce in lower-skilted labor and tropical land.
In fact, the United States was a large net importer of oil, suggesting that its
tastes are biased heavily toward oil consumption in comparison with other
countries.!® Canada was abundant in teraperate land, minerals, and capital.
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India seemed to be scarce in capital and oil but relatively abundant in other
factors. The fact that India was well-endowed with so many factors but had
a small share of world GNP reflects the very low productivity of inputs there.
This suggests that production functions in India were significantly inferior
to those in other countries in 1975, in contrast to the Heckscher-Ohlin
assumption of identical technologies.

The interesting question is how these endowments relate to trade
flows., Leamer’s preferred regression estimates of the trade equations are
shown in Table 14.2 for selected groupings of commedities. Each entry in the
table indicates the change in net exports, in thousands of U.S. dollars, that
is estimated to result from a unit increase in the associated endowment.
Thus, a $1 millien increase in the capital stock of the average country would
reduce net exports (or raise net imports) of raw materials by $8,800 and
of cereals by $4,300. However, it would increase net exports (or lower net
imports) of animal products by $40, of labor-intensive products by $1,000,
of capital-intensive products by $16,500, of chemicals by $3,800, and of
machinery by $29,100. Readers may verify that the results make good
sense. Increases in land and resource supplies tend to expand exports of raw
materials and agricultural goods while reducing exports of manufactured
goods. Expansions of the stock of literate labor (essentially educated, blue-
collar workers) raise net exports of most manufactured goods but reduce
net exports of materials and agricultural commodities. Professional labor
is a source of comparative advantage for chemicals. Qverall, the equations
fit the data well; each equation typically explains as much as 50 to 60 per-
cent of the observed trade patterns. The conclusion from this analysis is that

TABLE 14.2
Estimates of the effects of factor endowments on trade, 1975
Commodity group*

Raw
Factor Mtls Animal Cereals Labor-Int. Capital-Int. Chemicals Machinery
Capital —8.8 004 —43 1.0 16.5 3.8 291
Prof. labor 303.1 -279.4 946.3 —699.7 -1847.9 481.7 -1177.4
Lit. Jabor —59.4 -17.3 -974 78.9 1286.7 -534 7.7
Mlit. lakor 25 179 -188 4.8 39.1 —-4.4 8.3
Trop.land 0.1 -0.8 2.3 -5 —-0.8 -0.8 -0.7
Dry land -0.3 0.7 1.0 -0.3 -0.3 -0.2 -0.3
Temp. land 0.6 7.4 20.6 -3.8 -11.8 -8.5 -19.2
Coal 0.4 -0.05 0.03 —0.07 -0.08 0.03 -0.056
Minerals 1.1 -0.03 =001 —0.05 -0.07 —0.05 —0.08
0il 0.04 0.03 0.24 -0.04 -0.2 =0.04 -0.2

Source; E. E. Leamer, Sowrces of International Camparative Advantage: Theory and Evidence.

*Raw mtls.: raw materials; Animal: animal products; Labor-int.: labor-intensive manufactures; Capital-int.:
capital-intengive manufactures. The unit of measurement for each commedity group is $1000. The unit for
ench type of labor is 1080 workers; for each type of land 1000 hectares; for coal, minerals, and oil $1000; and
for capital $1 million.
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factor endowments are an extremely important influence on comparative
advantage in world trade.?

14,5 PREFERENCES, TECHNOLOGY,
AND SCALE ECONOMIES: THE IMPORTANCE
OF INTRA-INDUSTRY TRADE

As we have emphasized in this book, there are other theoretical determi-
nants of trade than Ricardian technological differences and variations in
factor endowments. Prominent in this discussion have been differences in
tastes as in the Linder Hypothesis, dynamic¢ evolution of comparative ad-
vantage as in the product-cycle model, and increasing returns to scale and
imperfect competition. These views have been subject to considerably less
empirical testing than the endowment model. Again, rigorous tests of these
ideas are difficult to execute. Nonetheless, we can gain some insights from
a brief review of the major studies available. We proceed by considering
work that is focused on each issue separately. However, one feature these
theoretical notions have in common is that each can serve as an explanation
for the existence of intra-industry trade (IIT). We discuss the empirical
significance of IIT in the final subsection.

International Preferences

Casual consideration of international trade data would suggest that the
Linder hypothesis provides a powerful explanation of trade patterns. As we
show later, the bulk of international trade in manufacturing goods takes
place among the developed countries, which have similar per capita incomes.
Thus, it seems that a regression in which bilateral trade flows are explained
by differences in per capita incomes (with the amount of trade rising as
incomes grow more similar) should be successful. Indeed, early exercises
of this sort consistently found such a correlation. However, countries with
similar per capita incomes also tend to be geographically concentrated,
such as those in Western Europe. Thus, trade among these countries may be
accounted for simply by lower transportation costs. For example, this view is
consistent with one explanation of the failure of Japan to engage in as much
IIT as other developed countries: Japan is far-removed from other industrial
markets. One test of this hypothesis is to relate changes in bilateral trade
and per capita incomes over time, which holds geographical proximity (and
relative transport costs) fixed. Several efforts along these lines have found
no clear evidence for the Linder hypothesis.?!

One problem with the Linder hypothesis is that it places relatively
little theoretical structure on the determinants of trade and therefore
provides little guidance to the empirical analyst. A more recent and very
promising line of research makes assumptions about the form in which
tastes are allowed to differ. As we discussed in Chapter 13, if tastes are
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quasi-homogeneous, a model may be developed to help explain the observed
international variations in theé shares of consumption of different goods. We
noted earlier that the proportion of income spent on foed declines rapidly
with the level of per capita income, falling from an average of 50 percent for
the poorest countries to 17 percent for the richest countries. Thus, food is
clearly a necessity good in economic terms. In contrast, relative expenditures
on medical care, transport and communication, and education tend to
rise sharply with incomes. Linda Hunter has explored the implications
of quasi-homogeneity for trade patterns.22 She estimated demand functions
for -11 commodity groups across a sample of 34 countries in 1975 based
on a particular utility function that implies quasi-homogeneous demand
funetions. She then “neutralized” the effects of demand differences by
forecasting what trade would be if preferences were homogeneous and
all markets continued to clear. The difference in these estimates suggests
the importance of nonhomogeneity in explaining world trade. Her results
suggest that as much of 29 percent of world trade may be caused by
nonhomogeneous preferences, with this effect being stronger for higher-
income countries. Hunter’s approach has been criticized because of the
special nature of the underlying utility functions, and her results should not
be considered definitive. Nevertheless, the evidence is most intriguing and
suggests that empirical analysts should devote more effort to the issue of
tastes and trade.

The Product Cycle

The product cycle is an intuitively appealing notion that is supported by
substantial anecdotal evidence, For example, virtually any product in the
consumer electronics industry, such as color televisions, video recorders,
and semiconductors, seems to obey the preseriptions of the model. New in-
novatjons in the technologies underlying these products are predominantly
developed in the industrial nations while, with little delay, mass producticn
is located in the developing economies. Similar processes seem to character-
ize chemicals, textiles, and some other goods. Indeed, a number of industry
case studies, now rather out of date, have yielded results that support the
model.

Despite this fact, generalized testing of the product cycle has been frus-
trated by contradictory results. Again, a primary difficulty is distinguishing
this theory from other possible explanations of trade. One clear example is
that in numerous studies of American trade structure, there is a strongly
positive correlation between net export strength by industry and the in-
dustry’s investment in research and development (R&D). This seems to
constitute strong indirect evidence for the product-cycle model, except that
it is quite possible that R&D spending iz simply a surrogate measure for the
relative abundance in the United States of technically skilled labor inputs.
The latter factor may well be the ultimate source of American comparative
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advantage. Further, there always remains an issue of underlying causality—
is high R&D spending a determinant of trade or the result of profitable
trading opportunities based on other sources of comparative advantage?
This question has yet to be answered definitively.

One direct approach to measuring the product-cycle model, pioneered
by Gary Hufbauer, is the practice of identifying the first date at which a
particular product entered world trade. Countries like the United States
might be expected to have strong net export positions in newer goods.
This proposition has received only weak support in the literature. More
recently, David Audretsch argued that it should be possible to characterize
the newness of goods in terms of their underlying production profiles, with
global production of a good rising at an increasing rate for innovative
goods and remaining fairly stable for standardized goods ?® His correlations
concurred somewhat with this hypothesis, suggesting that innovativeness
may be a measurable concept in world trade.

The product-cycle model inherently concerns the dynamics of trade.
It helps explain theoretically the existence of multinational enterprises
(MNEs), among other things. As we discussed in the last chapter, the
practice by MNEs of trading inputs and eutputs within the firm and rapidly
relocating production has probably reduced the length of the product cycle to
an indistinguishable length. In this sense, a proper test of the model would
take into account the existence and growth of MNEs, attempting to explain
the reasons for their existence across industries. To date, this task has not
been adequately performed. Further, we noted the importance to the model
of understanding how rapidly new technological information diffuses among
countries through technology transfer, product copying, and the like. This
process also has not yet been studied in a satisfactory way.

We must conclude that adequate formal testing of the product-cycle
model has yet to be designed and performed. The model certainly helps
explain some features of the world economy that most economists believe
are important, such as the need to invest in product development and gquality
and the desire to shift production Iocation over time. Further, it may be that
the very existence of MNEs is indirect validation of the model.2* At this
time, however, we remain fairly skeptical of the model’s applicability to the
major proportion of world trade.

Scale Economies and Imperfect Competition

Most economists would regard economies of scale as a significant factor influ-
encing international trade. An obvious peint to make in this context is that
international trade is dominated by transactions among very large firms,
rather than by the perfectly competitive, atomistic firms of standard trade
theory. Indeed, recent research has demonstrated that a significant propor-
tion of global trade in manufactures takes place as internal transactions
within multinational enterprises.?® These facts would be of little theoretical
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interest if such firms existed simply to conduct trade based on traditional
notions of comparative advantage. However, our earlier discussion pointed
out that the existence of increasing returns can have important and distine-
tive effects on trade and the gains from trade. This issue has commanded
surprisingly little empirical work despite its obvious importance.

That increasing returns exist at the level of individual plants in man-
ufacturing is clear.®® However, direct evidence that scale economies affect
trade tends to be contradictory.?’” Many studies in numerous countries have
detected a positive correlation bhetween the size of industrial plants and
production for exports, strongly suggesting that scale economies facilitate
the achievement of lower costs for exporting. However, when analysts add
a variable measuring economies of scale to statistical studies of trade flows
based on theoretical models, the results provide only weak evidence that
economies of scale contribute to international trade. It should be noted that
measuring scale economies in a consistent way across industries has proven
an elusive task. For example, standard measures of how concentrated an
industry is, such as the percentage of industry sales accounted for by the
largest four firms, are not necessarily related to significant seale economies
or to barriers to entry. More fundamentally, we have pointed out that in-
creasing returns may occur in a variety of important ways. Besides plant
size are issues of geographical concentration, cost-reducing innovations in
intermediate inputs, diffusion of technological information, and learning
economies from repeated production. Indeed, evidence is emerging that the
use of new intermediate goods, such as computers and advanced machinery,
significantly improves the productivity of manufacturing firms and helps
expand exports. However, most of these impacts—arguably the most im-
portant influences an scale economies and trade—have not been measured
particularly well.

Such problems have pushed economisis toward two alternative and
more revealing approaches. One body of research is termed numerical
general equilibrium analysis. In this approach, economists develop models
of an entire economy (or, say, several economies linked together in a regional
trade agreement), taking account of various market structures in different
industries. A key feature of these models is that they are capable of in-
corporating important economy-wide constraints, such as a fixed supply of
labor and capital in the short run, that would have significant influences
on the degree to which sectoral outputs can change in response to a shift
in government policy. Another feature is that they can provide estimates,
or even well-informed guesses, about the values of important parameters
in each industry, such as the ease of technical substitution among inputs
for production functions, elasticities of demand for outputs and inputs,
and the extent of differentiation of products coming from different coun-
tries. Typically these estimates are taken from other published studies and
combined with a set of data on outputs, consumption, and trade for a particu-
lar year, assuming the available data represent a general equilibrium for the
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economy. If the model can be cornbined with the data in a way that does not
violate any economic constraints and that is consistent with fundamental
economic behavior (that is, consumers maximize utility, producers maximize
profits or minimize costs, and the government attempts to provide publie
services in an efficient way), it can he used for policy analysis. Specifically,
the effects of changes in trade policy (such as tariff reductions or entrance
into a free trade area) on industry outputs, trade, and consumer welfare may
be simulated under the given set of parameters. It ig critical that various
ranges of key parameters be used to see how sensitive the results are to
particular assumptions about their values.

For our purposes, a key set of parameters is the importance of scale
economies in various sectors. Models in which economies of scale are pre-
sumed to exist in manufacturing industries tend to show significant in-
terrelationships between trade and returns to scale. For example, Richard
Harris constructed a numerical general equilibrium meodel in which the
manufacturing sector was characterized by increasing returns to scale in
arder to examine the issue of how trade liberalization would affect the Cana-
dian economy.?® In this model, the bilateral removal of tariff and nontariff
barriers in the context of a free trade area with the United States should
allow Canadian industries to take advantage of scale economies as they sell
in the larger U.S. market. The Canadian economy should also become more
efficient because of industry rationalization, gains in productivity, shifts
in resources among sectors, and price competition, as we have discussed in
earlier chapters on imperfect competition. Harris’ model predicts that, in the
long run, the effects of the Canada-United States Free Trade Area should
include a rise of 9 percent in Canadian real wages, 3.2 percent in Canadian
real GNP, 8 percent in Canadian labor productivity, and 30 percent in real
trade volumes. While these estimates are suhject to some uncertainty, they
clearly point out the large potential effects of trade liberalization in the
presence of increasing returns. In contrast, regression estimates in static
models with constant returns rarely discover a potential gain in real GNP
from tariff cuts of more than 1 percent. This work has helped stimulate a
large body of numerical general equilibrinm models of various economies.
These models have consistently pointed to the key role that scale economies
play in shaping trade patterns and in achieving efficiency gains from trade.

A second approach has been to incorporate imperfect competition, pre-
sumably based on increasing returns, directly into trade models and to
estimate or simulate its effects. An excelient review of this literature was
provided by David Richardson.?? Many of these studies have been concerned
with oligopolistic competition in a particular industry and therefore, they
say little about the general determinants of trade. Nonetheless, imperfect
competition clearly plays a significant and perhaps dominant role in explain-
ing trade in automobiles, aircraft, semiconductors, and computers, among
other sectors.
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Intra-Industry Trade

The three types of models just examined share an important characteristic.
Each is capable, in theory, of explaining the prevalence of intra-industry
trade (IIT) in the world economy. As we discussed in Chapter 13, this
phenomenon is the simultaneous import and export by a country of very
similar types of products. For example, the Linder hypothesis and related
notions about trade among nations with similar per capita incomes is
consistent with the observation that many slightly differentiated consumer
goods are traded internationally. If trade takes place to satisfy tastes
for variety in consumption, we can understand the fact that the United
States and Canada have extensive two-way trade in beers, that French,
Ttalian, and German wines are traded simultaneously with American wines,
and that high-fashion clothing of different brands and styles is exchanged
among high-income economies. Countries might also simultaneously import
and export similar products that embody different levels of technological
sophistication, as suggested by the product cycle models. Finally, scale
economies allow firms in different nations to produce at lower cost by
specializing in similar types of goods or inputs, with international trade
among the conntries serving as the incentive for that specialization. This
process is characteristic of automobiles, machinery, chemicals, and other
industrial commodities.

Intra-industry trade is important enough to warrant consideration of
some details on its measurement. Some central facts about world trade in
goods are presented in Table 14.3. In 1990, total world merchandise exports
amounted to $3.188 trillion. It is interesting that the high-income, developed
economies accounted for 74.6 percent of this trade. This is hardly surprising
because these economies also produced 71.7 percent of world GDP. More
striking is the fact that the developed countries traded extensively among
themselves, accounting for $1.816 trillion or 57.0 percent of world exports.

TABLE 14.3
The compaosition of world merchandise exports by country group,

1990

Exports Share of Export share Exports

Country group ($billions) world exports (%) in GDP (%) per capita
World 3188 10¢.0 14.3 $603
High-income developed 2379 4.8 14.9 $3062

Intra-HID 1816 57.0 114 $2337
Other high income 177 5.5 54.7 $4414
Upper middle income 307 9.6 20.2 $670
Lower middle income 184 5.8 19.8 $293
Low income 141 44 154 $46

Sources: World Bank, World Development Report, 1992 and International Moretary Fund, Direction of Trade
Siatistics Yearbook, 1933.
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Exports are also scaled in the table by GDP and population in order to help
neutralize the effects of country size on these comparisons. Thus, the high-
income, developed economies tend to have somewhat lower export-to-GDP
ratios (though there are marked exceptions; for example the Swiss ratio is
28.4 percent). At the same time, their populations are highly productive in
exports, with over $2000 per person exported among them. Poor countries
engage in far fewer exports per capita and claim a far smaller share of world
trade. ’

The dominance of world trade by exchange among the developed
economies is difficult to reconcile with standard Heckscher-Ohlin and Ricar-
dian trade models. The Heckscher-Ohlin model, for example, predicts that
trade should transpire largely between countries with markedly different
relative factor endowments. Thus, we would expect inter-indusiry trade in
very different products to dominate world trade. To be sure, suck trade is
important in several commodities and for several countries. Japan must
import a disproportionate share of the world’s natural rescurces because
of its scarcity of land and minerals. Developing countries in Asia export
labor-intensive manufactures, such as clething, in return for machinery
and specialized inputs. We suggested earlier in this chapter that the factor-
content theorem provides a credible explanation for an important component
of world trade.

Nonetheless, the significant degree of trade among the developed
economies, which have relatively similar factor endowments and technolo-
gies, must be caused primarily by other economic factors. Our answer lies
in extensive amounts of IiT that take advantage of economies of scale and
differentiation of products. Table 14.4 provides some simple statistics on
IIT for certain countries and products. The formula for computing these IIT
indexes is the following:

IT = 100{1 - (l¢; — ij|)/(9j + ;)] (14.2)
TABLE 14.4
Intra-industry trade by commodity and country, 1990
Fed. Rep.

Commodity Canada  Germany Japan SouthKorsa UK. US.
Fuels 731 31.B 4.7 11.9 59.9 30.7
Chemicals 92.8 75.8 99.0 50.6 899 75.0
Special industrial 62.5 45.6 15.5 26.9 89.7 91.8

machinery
Computers 46.3 747 39.0 68.4 95.3 99.8
Automobiles 79.7 58.7 26.0 10.1 62.3 375
Clothing 24.1 52.1 0.2 0.2 60.7 17.3
Precision 48.9 716 70.4 37.6 91.6 87.7

instruments

Source: Computed from United Nations, Yearbook of Internatione! Trade Statistics, 1990.
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This index, originally developed by Herbert Grubel and Peter Lloyd, can
range from zero, indicating complete inter-industry trade in industry j (that
is, either exports or imports are zero) to 100, indicating complete intra-
industry trade (exports equal imports).3® One significant problem exists
with these computations. When IIT indexes are calculated for aggregated
commodity groups, as in Table 14.4, they tend to overstate the true amount
of IIT by lumping together goods that really are not very similar. It is
more appropriate to compute them for highly detailed and disaggregated
commodities, which would have the effect of considerably reducing the
figures in Table 14.4. Nonetheless, studies that have done this consistently
find that IIT is an important phenomenon across a wide range of goods and
countries.

Note in Table 14.4 that Germany and the United Kingdom tend to have
especially high IIT measures. This reflects their membership in the Euro-
pean Economic Community, where proximity and common trade practices
act to encourage considerable trading of similar commedities across borders.
In particular, notice the high percentages of IIT in clothing trade for these
countries. There is a great deal of ¢cross-border trade in fashion in Western
Europe. Similarly, Canada has high indexes reflecting its overwhelming
trade relationship with the United States. Japan, however, tends to have
smaller IIT figures, which, as we suggested earlier, reflects both its peculiar
land scarcity and its long distances from other developed countries. In this
regard, Japan is more like Korea than it is like the United States.

At the same time, however, IIT varies across commodities. Chemicals,
computers, industrial machinery, and precision instruments tend to have a
high percentage of IIT in the industrial economies. All of these products are
subject to technological differentiation and scale economies. Canada has a
very high IIT figure in automobiles, which is caused by substantial two-way
trade with the United States. These two countries share largely free trade in
automobiles as a result of The United States-Canada Automotive Agreement
of 1965. Again, IIT in autemobiles is prevalent in Western Europe. For most
countries IIT is relatively small in clothing, which is an indication that
trade in that sector is largely driven by comparative advantage (Korea) and
disadvantage (Canada, Japan, and the United States) in labor-intensive
goods. Fuels are also largely governed by inter-industry forces.

These highly aggregated figures are crude, yet they suggest important
phenomena in world trade. Numerous economists have aitempted to use
statistical techniques to explain the structure of IIT across commodities
and countries. One classic reference is the study by Bela Balassa.’! Balassa
demonstrated that frade in manufactures increased rapidly in Western
Europe after the formation of the European Common Market, indicating
that forces such as product differentiation, scale economies, and industrial
rationalization tend to accompany economic integration activities among
similar countries. Similarly, in their book, Grubel and Lloyd were the first
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to carefully document the existence of IIT. They used their findings to make
a series of hypotheses about the sources of IIT. It is interesting to note that
IIT is one economic phenomenon that was measured empirically before it
was explained theoretically. In this sense, the Grubel and Lloyd study is
one of the most important empirical efforts in international trade because
it stimulated substantial theoretical inquiries into the relationships among
imperfect competition, demand, and trade.

In a recent study, Balassa attempted to capture basic determinants
of IIT indirectly by measuring certain national characteristics rather than
commodity and industrial characteristics, such as product differentiation
and scale economies.? He hypothesized that TTT would rise with the level
of per capita GNP (a measure of economic development and also an indirect
indicator of product differentiation) and the level of GNP itself (a measure of
market size and scale economies). He also expected IIT to fall as geographic
distance between trading partners became larger and as trade restrictions
became more significant. Finally, he made allowance for the fact that some
countries share borders and some countries are members of ecanomically
integrated areas, such as the European Community. These latter variables
would be positively correlated with IIT to the extent that they allowed
for greater information flows about differentiated products and allowed
for rationalized industrial structures. Balassa analyzed 38 developed and
developing countries in 1971, using disaggregated trade data to compute an
IIT index for each country. His results seemed to support his hypotheses,
as each variable performed in the expected direction and was statistically
significant. Particularly important factors seemed to be membership in the
European Community, the existence of common borders, and the level of
economic development.

Studies such as Balassa’s clearly suggest that IIT is an important
phenomenon ‘and that it is caused by identifiable factors. Nevertheless,
these studies attract criticism of the kind we discussed earlier. For example,
no one has yet specified a fully integrated theory of IIT that would allow
us to determine appropriate equations for use in these studies. In that
sense, the results are difficult to interpret, and indeed, they seem to change
considerably depending on the equations used and the variables included.
Also, the use of broad aggregate variables as loose and indirect measures
of important characteristics underlying IIT is questionable. It cannot be
stated with confidence that per capita GNP measures product differentation
and tastes as opposed to, say, relative capital and labor endowments. In
fact, per capita GNP has often been used as a variable measuring factor
endowments in studies of the Heckscher-Ohlin model. Accordingly, the
status of empirical work on the endowment model is generally equivalent to
the status of empirical work on models of IIT. Both are considered important
determinants of actual trade flows and should be viewed as complementary
explanations of international commerce.
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14.6 CONCLUDING REMARKS

Active research continues to be done on empirieal testing of international
trade theory. It has proven difficult to observe practical versions of our com-
plicated genieral equilibrium trade theories. Because of these difficulties,
economists have had more success in measuring the contributions of various
determinants of trade flows. Economists generally agree that relative labor
productivity, factor endowments, tastes, and product differentiation with
scale econiomies all seem to provide important sources of comparative ad-
vantage. While it 18 not possible to determine the exact contribution of each
influence, our conclusion is that there are numerous important variables
that clearly induce countries to trade among themselves.
The main points for review from this chapter include the following.

1. There is substantial evidence that economies garmer significant gains
from trade. One study of Japan in the 19th century actually demonstrated
such gains in a comparison of autarky with liberalized trade. Indirect
evidence of this point is also strong, as it is clear that relatively open
economies have grown more rapidly than relatively closed economies in
the post-war period.

2. Relative labor productivities are correlated with relative export perfor-
mances of nations, as suggested by the Ricardian model. However, these
results are difficult to interpret in light of the fact that other theories
predict similar outcomes.

3. The Leontief paradox was the unexpected finding that American ex-
ports were labor-intensive and imports were capital-intensive in 1947.
This result was tremendously important in stimulating further thinking
about the determinants of trade, Attempts to explain the finding threugh
relaxing certain assumptions of the Heckscher-Ohlin model have met
with mixed success. More importantly, economists now believe that nu-
merous factor endowments, including capital, types of labor, and natural
resources provide sources of comparative advantage. This perspective
has led to the development of the factor-content trade theorem, which is
true under very general circumstances.

4. The rigorous assumptions of the factor-endowments model have forced
economists to attempt to measure the contribution of endowments to
trade rather than test the theorem literally. This effort has proved largely
successful, pointing to the importance of factor endowment differences
in actual trade flows. Generally, differences in natural resources and
land supplies provide important sources of comparative advantage, as do
differences in labor skills.

5. Differences in tastes seem to have a significant influence on world trade
flows, though research into this question is still relatively new. Broad
empirical evidence in favor of the product-cycle model has not yet been
found.
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6. Models of [IT point toward other influences on trade, including product
differentiation, imperfect competition, and scale economies. While IIT is
certainly a measurable and important phenomenon, no full “test” of its
theoretical predictions yet exists. However, economists have tried, with
substantial success, to measure the contribution of its underlying deter-
minants to the extent of IIT. Factor endowments as well as characteristics
of IIT provide important explanations for the structure of international
trade, with the former being more closely associated with trade in primary
goods and labor-intensive manufactures and the latter being more closely
associated with trade in differentiated manufacturing goods.

PROBLEMS

1 Explain why Leontief’s result was considered to be paradoxical. Why do economists
consider his approach to have been only an incomplete “test” of the Heckscher-
Ohlin model?

2. Criticize the various theoretical attempts to reconcile or explain the Leontief
paradox. Further, explain how other theories of trade could help explain the
paradox.

3. Why do countries engage in intra-industry trade? List several consumer commodi-

ties for which both domestic and imported varieties are available for purchase.

Do you think that trade in such goods can be reconciled with the notion that trade

is determined by differences in factor endowments? Differences in technologies?

Why or why not?

The following data represents hypothetical trade in four commodities for some

country. Compute the IIT index for each commodity. Which commodities are more

characterized by inter-industry trade and which by intra-industry trade? How

would you suggest using these data to caleulate an IIT index for the country as a

whale?

4.

&

Exports Imports

Commodity 1 30 $5000
Commedity 2 $3000 $2500
Commodity 3 $10000 $1000
Commodity 4 $4500 $7000

6. Below are actual trade data (in millions of doltars) for the United States in 1989
for a broad category of machinery and some detailed subcategories. Compute
the IIT indexes at each level. Why do you suppose the indexes for the more detailed

Exports Imports

General industrial machinery $13085 $14974

Certain fuel pumps $116 $345
Ball bearings $106 $574
Pressure-reducing valves $48 %26

Forklift trucks $315 $737
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categories are lower? What would you canclude about the accuracy of computing IIT
indexes directly from aggregate categories as opposed to taking an average of the
indexes from the subcategories that comprise them?

NOTES

1
2.

22,
. See the papers by G. C. Hufbauer (1970) and D. B. Audretach (1987).

. There are numerous possible explanations for MNEs, as we discuss in Chapter 22.

. For example, in a study of U.8. trade flows with 27 countries in 1989, S. Lael Brainard

Interested readers are referred to the excellent survey by Deardorff (1984).

Note that this is a common problem in the social sciences, in which it is largely impossible
to isolate the effects of a particular variable on some system as may be done in a chemistry
laboratory. Recently, economists have begun construeting laboratory experiments with
human and animal subjects to investigate relatively simple questions in economic theory.
However, this approach is virtually absent from the testing of international trade theories,

. See J. Richard Huber (1971).
. We may currently be witnessing a similar transformation as the economies of Eastern and

Central Europe and China reorient themselves toward greater trade with the Western
market economies.

. See the paper by Sebastian Edwards (1993) for & review.
. 'The exceptions are countries for which economic activity is dominated by the production of

a primary commodity, such as oil or cocoa, for export. Notice, however, that comparative
advantage in such goads is surely related more to endowments of natural resources than
to labor-productivity advantages,

. See the study by G.D.A. MacDougall (1951).

. See Robert M. Stern (1962).

. See W. Leontief (1953).

. See P, Heller (1976).

. See R. E. Baldwin (1971), R. M. Stern and K. E. Maskus (1981), and H. P. Bowen (1983).
. Interested readers are referred to the article by Edward Leamer (1888).

. See J. Vanek (1963).

. See the article by D. B. Keesing (1965).

. See E. E. Leamer (1980).

. See K. E. Maskus (1985) and H. P. Bowen, E. E. Leamer, and L. Sveikauskas (1987).

. See R. E. Baldwin (1971) and R. M. Stern and K. E. Maskus (1981).

. See E. E. Leamer (1984).

. Inreality, the U.8. share of the world’s oil is not this large because the data sample excludes

many nations with large stocks of petroleum, such as those of the Middle East.

. For more recent estimates of world endowments and trade equations, see the paper by K.

E. Maskus (1991).

. However, in his 1990 article, Jeffrey Bergstrand has provided firmer evidence for the role

of preference similarity in explaining bilateral trade flows.
See the article by L. Hunter (1991).

(1993) found that the share of both U.8. imports and exports accounted for by intra-firm
transfers was around 25 percent.

. See, for example, the review in F, M, Scherer (1980).
. An excellent review is provided by James R. Tybout (1993).
. See R. G. Harris (1991). The structure of the model is explained by D. Cox and R. Harris

(1985).

. See the article by J. D. Richardson (1989),

. See H. G. Grubel and P. J. Lloyd (1975).

. See B. Balassa (1966).

. See B. Balassa (1986). There are now hundreds of such studies in the literature.
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TARIFFS

15.1 INTRODUCTION

In Chapter 5 we contrasted a free trade equilibrium with an autarky
equilibrium, in which a country does not trade at all. Both these extremes
are virtually unheard of in practice. Instead, when a country does engage in
trade, the government of that country will erect various barriers to restrict
trade. The most common of these barriers are taxes levied on the importation
of foreign goods. These taxes, commonly referred to as tariffs, are simply
a form of commodity taxation. Tariffs are sometimes levied on exports as
well as on imports. This is the case, for example, with Canadian exports
of natural gas to the United States. While there are other forms of trade
restriction, this chapter will concentrate on tariffs. Qther barriers, such as
import quotas, will be discussed in the following chapter, and we will defer
until Chapter 19 a detailed discussion of why such policies are put into use
by governments.

For now, we establish the two essential reasons that governments
may choose to levy taxes on trade. The more important objective is to
protect the operations of domestic industries that compete with imports.
Taking a Heckscher-Ohlin frameworlk, for example, we would expect import
restrictions to be more severe in sectors that intensively use an economy’s
scarce factors. The most extreme form of protective tariff would be a tax
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that eliminates imports. We refer to this as a prohibitive tariff. The second
objective would be to raise revenues for the government. This practice is
common in many developing countries, where it is easier to fax international
trade at the border than to establish broad-based income taxes. Indeed, many
exporters of primary products tax their foreign sales for revenue purposes.
E However, trade taxes are relatively unimportant as sources of revenue for
developed economies.!

15.2 THE WELFARE LOSS FROM TARIFFS

In this section we focus on a small economy facing fixed world prices. That
is, the country can trade as little or as much as it wants at a fixed world price
ratio p”. In this case, tariffs will affect the equilibrium price ratio facing
domestic producers and consumers, but they will not affect p*. Assume also
that the pattern of comparative advantage is such that this country exports
Y and imports X. Its government then places an ad valorem tax of ¢ on each
unit of X imported into the country.? Because p" is fixed, the domestic price
of X will rise by the full amount of the tax. Let p = p./p, be the domestic
price ratio. Because exports are not taxed, the domestic and world prices
will be related by p, = p;(1 +¢)and p, = p; or p = p*(1 +¢). Because of
the import tariff on X, the domestic price ratio will be greater than the world
price ratio (p > p*).

It is tariff-distorted domestic prices, rather than world prices, that
consumers pay and producers receive. Of course, trade must still be balanced
at the werld price ratio, because p” remains the price ratio at which the
country does business with the rest of the world. These facts give us
equilibrium conditions that can be summarized as follows:

MRS =MRT =p = p*(1+t)>p" (15.1)

L (Yc - Yp)
(Xp "'Xc)

where subscripts p and ¢ again denote the amounts of a good produced
and consumed, respectively. Equation (15.1) notes that domestic consumers
and producers will equate the domestic MRS in consumption and MRT in
production to the domestic price ratio, which is in turn greater than the
world price ratio. Thus, at the post-tariff equilibrium, the slopes of the
community indifference curve and the production frontier will be equal to
each other but greater than the slope of the world price ratio. Equation (15.2)
requires that the domestic production and consumption points be linked by
the world price ratio.

These equilibrium conditions imply that the post-tariff equilibrium
must be as shown in Fig. 15.1. In that diagram, A refers to the autarky
equilibrium, whereas C; and @ refer to the free-trade consumption and

A T T o (T

g

YR,

PIX, ~X)+py(Y.~Y,) =0 or p (15.2)

i

i
&
s
£
#

e B T T R R T

T

]




15: Tariffs 247

FIGURE 15.1
o Effects of an import tariff.

production points, respectively. A tariff on imports of X will result in
production at a point like @; and consumption at a point like C;. Points @,
and C, are linked by the world price ratio as required by the balance-of-
payments constraint (Eq. (15.2)). Points @, and C, alse satisfy Eq. (15.1) in
that we have MRS = MRT > p*.

Several characteristics of the post-tariff equilibrium are clear from Fig.
156.1. First, the post-tariff level of welfare (U,) is lower than the free-trade
level (U) but higher than the autarky level (7, ). Therefore, the tariff leads
to a welfare loas relative to free trade but certainly not relative to autarky.
Second, the tariff causes production to move from the free-trade point (@)
back toward the autarky point (A). Third, the reduction in imports caused
by the taniff also induces a decline in the volume of exports, which must be
true in the absence of any change in the wor]d price ratio. The new trade
tna.ngle is Q,VC:

=" T TR . L mally, because
exports of Ve, umts of Y are worth VZ umts of X at domestic prices but
VC; at world prices, the quantity ZC; depicts the tariff revenue, measured
in units of the import good X. We implicitly assume that the government
rebates this revenue to citizens in a lump-sum fashion, allowing them io
reach the consumption equilibrium at point C,.

These effects on welfare, production, and trade reveal the essential
effect of tariffs, which is to move the country back from free trade in the
direction of autarky. The country specializes less in the good in which it
has a comparative advantage and thus sacrifices some of the gains from
trade. Indeed, real national income is reduced from ON; to ON, . If the tariff
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FIGURE 15.2
Effects of a tariff on excess demand curves.

were continually raised, the country would eventually find it unprofitable to
import any X in Fig. 15.1 and would be driven all the way back to the autarky
equilibrium at A. As we mentioned, such a tariff is called a prohibitive
tariff.

Tariffs accomplish this movement toward antarky by distorting do-
mestic prices and, because domestic producers and consumers respond to
domestic prices, by distorting domestic decision making. By raising the price
of X, the tariff makes it seem that X is more valuable than it actually is
and thereby encourages domestic producers to produce more of it. Resources
are diverted from the true pattern of comparative advantage by this mis-
representation, so gains from specialization are lost. Consumer prices are
similarly distorted, so gains from exchange are also lost.

Now examine the effects of tariffs by using an excess demand curve
like those developed in Chapter 4. In Fig. 15.2, the excess demand curve
for the small country crosses the price axis at p,, showing that at lower
relative prices, the economy would choose to import geod X. The fact that
this is a small economy is depicted by the existence of a perfectly elastic
foreign excess demand curve E * at free-trade price ratio p*. The free-trade
equilibrium involves a level of imports equal to Xy at that price. An ad val-
orem import tariff on X imposed at rate ¢ will shift down the import demand
section of good X’s excess demand curve by ¢ percent. That is, in Figure 15.2,
E; is defined by the relationship p'(1 + ¢) = p, where p gives price along
the original excess demand curve. Note that this tariff would be prohibitive
if the world price p* were between p; and p, . At the world price of p* in Fig.
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15.2, the tariff reduces imports from X; to X;, with exports correspondingly
reduced to p*X, units of good ¥, whether the tax is imposed on imports or
exports. The domestic relative price ratio in the small importer becomes
p = p*(1 +t), while tariff revenues are the rectangle pp*T 5, which is
measured in units of ¥.

An additional important point is that in addition to reducing overall
income, tariffs redistribute income. In Fig. 15.1, the tariff raises the domestic
price of X and shifts production from @, to §;. We know from our earlier
analysis that this shift will generally change factor prices. In the Heckscher-
Ohlin model, the increase in the price and production of X will increase the
real income of the factor used intensively in the production of that good and
decrease the real income of the other factor (the Stolper-Samuelson theorem).
Thus, in this case, the losses shown in Fig. 15.1 are shared unevenly, and one
factor is actually made better off. Because overall welfare in the economy
falls with the tariff, it follows that the other factor suffers a welfare loss
in excess of the entire welfare loss. These distributional consequences of
protection help to explain why we have protectionist policies. Chapter 19
will focus on this issue.

15.3 TARIFFS, TAXES, AND DISTORTIONS?

As we noted earlier, tariffs are simply a special kind of tax. The purpose
of this section is to expand on the notion of tariffs as taxes and to analyze
the relationship of tariffs to other types of taxes. Recall from Fig. 15.1
that an import tariff on X has the effect of raising both the price charged
to the consumers and the price received by the producers. This hurts
the consumer of X and helps its producers. The tariff acts like a tax on
consumers and a subsidy to producers. In fact, a tariff has the equivalent
effect of a consumption tax combined with a production subsidy. From the
information in Fig. 15.1 alone, we would find it impossible to tell whether
the equilibrium at C; was caused by an import tariff or by a combined
consumption-tax/production-subsidy on X.

Import Tariffs and Export Taxes

It is somewhat more difficult to grasp the point that an import tariff on X
is exactly equivalent to some export tax on ¥.? As we indicated earlier, re-
stricting imports is equivalent to restricting exports. Recall that an import
tariff on X raises the domestic price of X above the world price (p, > p})
while leaving the domestic price of Y equal to the world price (p, = p;).
The effect of the tariff on relative prices is to set p > p”. For its part,
an export tax establishes the following relationship between the domestic
price of Y and the world price: p, = p;(1 —¢). (Note that for this small
country, the tax would reduce the domestic price received by producers
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of the export good by the full amount of the tax, because exports must
be sold at the fixed world price.) Thus, the tax drives a wedge between
the domestic and world prices of Y (p, < p;) while leaving the domestic
price of X equal to the world price (p, = p}}. The effect of the export tax
is also to set p > p*. i

il il
itk issicanpnainntinnandussmemempings:. Again
looking only at the information in Fig. 15.1, we would find it impossible
to tell whether the equilibrium at C, was generated by an import tariff
or by an export tax.

Export taxes and import tariffs are equivalent in that they tend to
raise the relative domestic price of imports and lower the relative domestic
price of exports. Both tend to shift resources out of export industries into
import-competing industries. Many observers have argued that countries
should restrict imports by tariffs and simultaneously encourage exports by
subsidies. This contention is wrong on two accounts. First, we should not do
either in a small economy, where free trade is optimal, and second, the two
proposed policies have exactly opposite effects and would therefore tend to
cancel each other.

Export Subsidies

It is interesting to consider the effects of subsidizing exports in a small open
economy. This policy is analyzed in Fig. 15.3. Suppose that s is an ad valorem
subsidy rate on exports of ¥. Then p, = p;,‘(l +s)and p = p"/(l +s)<p*.
Equation (15.1) must be replaced by

*

_ _ __F *
MRS = MRT = p = -2 <p (15.3)

The balance-of-payments constraint in Eq. (15.2) must, of course, continue
to hold.

Figure 15.3 shows that the export subsidy causes the country to
produce more ¥ and less X (point @,) than at the free trade equilibrium
(point @;). Thus, real national income of ON, is smaller than in free
trade, as was the case with the tariff. Both policies distort resource allo-
cation. The difference is that the subsidy generates excessive production
of ¥, while the tariff generates excessive production of X. Consumption
occurs at C, where the MRS in consumption equals the distorted domes-
tic price ratio. The country trades more with the rest of the world (both
exporis and imports increase), but welfare is reduced from Uy to U,.
Observe the implication that artificially increasing trade by subsidizing
exports will not make an economy better off in general. Indeed, export
subsidies are usually more welfare-decreasing than tariffs because they
require taxpayers to fund them, rather than generating tax revenues.
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o

FIGURE 15.3
Export subsidies.

In fact, an export (or import) subsidy could actually make an economy
worse off than in autarky, as we prove later in Section 15.7. 1t is possible to
see this, however, by considering Fig. 15.3 again. If the production distortion
induced by the subsidy is so large that the world price line emanating from
point @, actually passes below indifference curve U, , the country would be
better off not trading than subsidizing exports.

Consumption Taxes and
Production Subsidies

Now let us return to the notion that an import tariff (or export tax)
is equivalent to a consumption tax and a production subsidy. Suppose
that for some political reason the government iz determined to increase
production in the import-competing sector relative to the ievel it attains in
free trade. One reason the government might wish to do this is that some
minimum level of production in the import-competing sector is viewed
as important for national security reasons, as might be the case with
steel, oil, or semiconductors. Given this objective, the important economic
question is, what is the least-cost method of achieving it? The problem
with an import tariff is that it acts as a tax on consumption, in addition
to serving as a subsidy to production. Might it not be better to use a
direct output subsidy instead? The answer is definitely yves, as is shown
in Fig. 15.4. If the government uses an import tariff to shift production
from @, to @, consumption will move to C,, resulting in a welfare level
of Ut.
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FIGURE 15.4
Consumption taxes and preduction subsidies.

Suppese instead that the government simply subsidizes production
of X in such a way that the producer receipts per unit are the same as
with the tariff. In this case output will still shift to @;, but consumers
will not face distorted prices and will instead be zllowed to trade at world
prices. This will allow consumers to attain consumption bundle C; and
utility level U, in Fig. 15.4. This result can be explained by using the ter-
minology of gains from exchange and gains from specialization developed
in Chapter 5. The tariff in Fig. 15.4 distorts both consumer and producer
prices, thereby causing a loss of gains from exchange as well as gains
from specialization. The subsidy distorts only producer prices and thereby
causes a loss only of gains from specialization. Curiously, despite the logic
in Fig. 15.4, politicians and the general public appear to find tariffs more
acceptable than subsidies because tariffs are the more common method of
protection. More will be said about the politics underlying such choices in
Chapter 19.

Tariffs and Distortions

A final point concerning tariffs and taxes is explored in Fig. 15.5. As we
noted earlier in this chapter, the result that tariffs are harmful for a
small open economy relies on the assumption that there are no distortions
in the economy. If there are distortions, it may be the case that tariffs
could be used to offset these distortions and thereby increase welfare. This
possibility is an application of what is known in economics as the theory
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x FIGURE 15.5
Tariffs and distortions.

of the second best. This theory states that in the presence of multiple
distortions (such as domestic taxes or monopoly), welfare is not necessarily
improved by removing a single distortion (such as an import tariff). An
equivalent statement is that in the presence of distortions, adding an
additional distortion may improve welfare.

An application of the latter form of the theory of the second best is
shown in Fig. 15.5. Suppose that for some political reason, the producers
of ¥ have managed to obtain a subsidy from the government and that the
government is unwilling to take the political risk of removing the subsidy.
Free trade production will take place at a point like @/ in Fig. 15.5, where
the domestic producer price ratio p, (the slope of the production frontier) is
flatter than the world price ratio. Consumers can trade at world prices, and
s0 consumption is given by point C¢. Even though the government cannot
remove the subsidy, it can improve welfare by introducing an additional
distortion, namely, an import tariff on X. This will raise the domestic price
of X and, with the rate of subsidy on Y unchanged, encourage the production
of X, moving the output mix from @, to .. The coensumer prices will
then be distorted by the tariff on X (p > p*), so consumption will occur at
a point like C,. Welfare is thus improved by the tariff, even though the
country trades at fixed world prices. The tariff accomplishes this result
by influencing production in a direction opposite to the influence of the
distortionary subsidy. The effect of the tariff is to push the economy back
in the direction of its efficient pattern of specialization. Of course, as our
earlier analysis pointed out, imposition of the tariff could alsc lower wel-
fare if the tariff-inclusive domestic price ratio does not induce much change
in production but substantially worsens the consumption distortion. Such an
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equilibrium would oceur on an indifference curve below the one giving the
original consumption choice.’

154 MONOPOLY POWER

Thus far we have assumed that the country is small and faces fixed world
prices (i.e., the country is essentially a perfect competitor on world markets).
Suppose now that the country is large enough that world prices will be
influenced by what the country wishes to buy and sell. More specifically, the
world price of our export good will fall as we export more, and the world
price of our import good will rise as we import more. The more we wish to
trade, the worse our terms of trade become.?

Figure 15.6 depicts two countries in a trading situation in which E ! is
the home country’s excess demand curve for good X and Ef is the foreign
country’s excess demand for X. An equilibrium would be established in free
trade at p; (see point F). Home imports are X ?, which coincide with foreign
exports of{ X }9. Notice the effect, however, when the home country imposes a
tariff (either as an import tariff on X or an export tariff on Y). The resulting
downward shift in the home country’s excess demand curve to B?' causes
the equilibrium world price ratio to fall to p; (point T) at the same time
that it drives up the domestic price ratio in the home country to p (point
S; recall that p = p;(1 + t)). The resulting restriction of imports in the
home country to level X} (and of foreign exports to Xfl) is a move toward
autarky. This comes about because of the higher domestic price that distorts

(X X,)

FIGURE 15.6
Terms of trade effects from tariffs.
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production and consumption decisions and that would lower welfare in the
home country. However, the fall in the relative equilibrium world price of
the home country’s import good from p; to p; represents a gain in the home
country’s terms of trade. The welfare benefits from this would, to some
extent, offset the welfare losses from reduced trade. Tariff revenue is the
area pp,T'S .

Figure 157 illustrates the possibility that the improvement in the
terms of trade is so strong that Country H is actually made better off by
the tariff. The tariff lowers the world price ratio from p; to p;, resulting in
post-tariff production and consumption at @; and C;, respectively. Home
welfare increases from Uy to U, following the imposition of the tariff.

The economic explanation of this poessibility is fairly simple. While
a country would like its firms to behave competitively when selling at
home, it would be beneficial for the country to behave as a monopolist
when selling abroad. Because we have assumed that individual firms are
competitive, they cannot behave in this way. Therefore, the government
can act to make the country behave as a monopolist. The tariff causes
the country to restrict its “output” (exports) like a monopolist and also to
restrict its “demand” (imports) like a monopsonist, thereby moving prices in
the country’s favor. At the same time, however, this action clearly worsens
the other country's economic welfare. Country F suffers both a terms-
of-trade loss and distortionary losses from the fact that the altered
relative price pushes resources out of its export sector and changes
consumption decisions. Accordingly, we might expect F to retaliate agsinst

o

FIGURE 15.7
Welfare improvement from tariffs.



258 III: Trade Policy

H with its own tariff on H exports. This process of tariff imposition and
retaliation—a “trade war” in popular terminology—is harmful to global
welfare and is likely to leave both H and F worse off than in free trade. We
discuss this possibility more fully in the next section.

155 THE OPTIMUM TARIFF
AND RETALIATION

When a country can gain by imposing a tariff, we might ask what the best
possible tariff level is. This is known as the optimal tariff issue. The key to
deriving the optimal tariff was contained in our preceding discussion, where
we noted that a tariff could allow a country to exert its monopoly power in
the supply of its export good or to exert its monopsony power in purchases
of its import good.

Since most of our discussion has concerned tariffs on imports, let us take
the latter approach and think of the country as exercising its monopsony
power in the purchase of imports. Figure 15.8 depicts the situation for
Country H, which is again assumed to import good X. E! is the partial-
equilibrium foreign supply curve (technically, the excess supply curve) and
1} is the home country’s (excess) demand curve for X. Free trade equilibrium
would be given by the intersection of the two, establishing a free trade price
of p;; and setting imports equal to I

But this free trade equilibrium is not a welfare optimum for Coun-
try H. An optimum requires that Country H equate the domestic price of X to

me, = pi(1+ éf)
P, p*,

Py
*®

Py /
*
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o Ly Imports of X

FIGURE 15.8
The eptimum tariff.
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the marginal cost of imports. The foreign supply curve gives the price of
imports for each quantity of imports, and price is simply the average cost.
Let C, denote the total cost of imports. We have
C,
Ce=pil;  AC. = " =p; L =X,-X, (15.4)
x
where AC; is the average cost of imports. Free trade thus equates the
domestic price of X to the average cost of X (p, = pJ).
Marginal cost is defined as the change in cost (AC,) in response to a
change in the quantity of imports (Al ). AC,. can be approximated as follows.

AC, = plAl, + I, Ap] (15.5)
Dividing Eq. (15.5) by Al,, we have
AC, Apx I, Apx
A, e + 1y AT, [1 + = p: AI (15.6)

Let ¢/ be defined as Country F's elasticity of supply of exports. Since
AC,/AI, = MC,, Eq. (15.6) can be rewritten as

1 p Al
MC, =pl{l+=]); e =52=2% (15.7)
i ( e,f) I, Ap;

Since the supply curve slopes upward, e is positive, and marginal cost
is greater than average cost (MC, > AC, = pJ). The marginal cost curve
is shown by MC, in Fig. 15.8. The sconomic reason that marginal cost
of imports exceeds average cost is straightforward. Let the home country
choose to import another unit of X, which would cost p;f at the free-trade
price. However, because the hore country is large, its decision to import
another unit would raise the world price, increasing the cost on oll units
imported. Thus, full marginal costs consist of the price of another unit of
imports plus the extra inframarginal costs generated on existing imports.

Country H maximizes its welfare by equating p, to MC,.. Thus in Fig.
15.8 the country should import quantity I_,, requiring a domestic price of
Px- This restriction on imports drives down the world price of X from P: to
p;, and results in a welfare gain for Country H, as discussed in the previous
section. We also know that an import tariff will lead to the relationship
p: = p;{1+t), wheret is the ad valorem tariff rate. Thus, the optimal tariff
rate will be the rate that solves the equation

pe = p(1+2) = p] (1 + i,) == (15.8)
el el

The optimum tariff is thus equal te the inverse elasticity of foreign export
supply. The more inelastic foreign excess supply is, the larger the optimum
tariff will thus be (i.e., ¢ will be large when el is small).
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It is easy to see that the optimum tariff formula covers the special case
of a small open economy. If a country can trade as much or as little as it
wishes at fixed world prices, this means that the supply curve facing the
country is herizontal, or infinitely elastic. In this situation, ef is infinite and
1/ef is zero. Thus, the optimal tariff for a small economy is zero, and free
trade is indeed the optimal policy, as discussed in section 15.2.

Two qualifications of this discussion should be noted. First, the optimal
tariff formula is deceptlvely snnple in that it seems to tell us exactly what
the tariff should be. But in fact, ef is generally a variable that changes
its value as we move along the foreign excess supply curve. The equation
f = llex is unfortunately no more than an equilibrium condition and does
not by itself tell us what the numerical vaiue of ¢t should be. The optimal
value of ¢t must be found by first estimating E{ and I and then using
E! to construct MC; or ef. It is only after this has been done that the
formula can be applied to find the optimal value of t. Note especially in this
regard that ¢ will depend on domestic factors, even though the optimal tariff
formula seems to rely only on the foreign elasticity. The optimal tariff ¢ wiil
equal 1/e! evaluated at the point where the domestic excess demand curve
crosses MC; . Because ex generally varies along MC,, the actual value of ex
and therefore ¢t will depend on where I? crosses MC,. Thus, domestic
factors do indeed help determine the value of the optimum tariff, and
the simple formula does not, in fact, provide a shorteut to finding this
value.

The second qualification is a much more important one. The optimal
tariff discussed here is based on the assumption that the government in
Country F will not retaliate when Country H institutes the tariff. However,
H’s optimal tariff clearly reduces F’s welfare by reducing F's trade volume
and worsening terms of trade (that is, it reduces the relative price of F’s
export good). Suppose, then, that the foreign government will exactly match
any tariff that H imposes with a tariff on H’s exports. From our earlier
analysis we know that this tariff is equivalent to Country F imposing a tax
on its exports. ’I‘hus in Fig. 15.6, this retaliatory move will cause the export-
supply portion of E! G.e., the portion ta the left of the vertical axis) to shift
up, which will further restrict trade and move the terms of trade back against
Country H. Indeed, it is quite possible to end up with exactly the same world
price ratio that prevailed with free trade. The volume of trade will be lower,
and therefore, gince neither country has succeeded in improving its terms of
trade, both countries will be unambiguously worse off.”

Because of the high probability of foreign retaliation, the term “optimal
tariff” is very misleading. It is optimal only under the special assumption
of no retaliation. If all countries pursue this so-called “optimal” strategy
simultaneously, it is likely that every country will be worse off—hardly
an optimal outcome. If countries cooperate instead of myopically pursuing
their self-interests, they may find that relatively free trade constitutes the
optimal policy.
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15.6 EFFECTIVE PROTECTION

One fundamental implication of our discussion thus far is that a tariff
provides protection from imports, allowing expanded domestic production
of the protected commodity. This prediction assumes that the tariff is the
only tax that directly affects costs and prices of the good in question.
Such an assumption is reasonable for goods that are produced solely by
untraded primary inputs, such as capital and labor, and for goods that
require intermediate inputs that are freely traded internationally. However,
most commodities are produced with the use of intermediate goods that
are themselves subject to trade taxes. Thus, a tariff on imported steel, for
example, would raise costs and lower output in the automobile sector even if
there were a protective tariff on cars. In general, manufacturers are better
off as tariffs rise on imports that compete with their outputs and worse off
as tariffs rise on their imported inputs. The term effective protection refers
to the fact that all such tariffs need to be taken into account in computing
the net protective effect of the tariff structure.

Because our goal is to isolate the costs of intermediate inputs, the
notion of effective protection actually refers to the positive or negative
stimulus to value added in production of a commodity. Value added per
unit of output, v, is the difference between the price of a final good and the
cost of purchasing intermediate inputs. As such, it measures the portion of
the value of output that is available for payments to primary inputs. For
example, if the price of an automobile is $15,000 and the cost of acquiring the
steel, leather, glass, rubber, and so on needed to produce the car is $10,000,
there remain $5,000 to pay for wages, the costs of capital (e.g., profits and
interest), and the costs of land (e.g., rents). Value added thus captures the
costs of primary inputs. In this case, value added makes up 33 percent of the
gross value of the car. If the tariff structure combines to expand value added
relative to free trade, it effectively raises payments to these primary factors.

In this sense, the effective rate of protection, ¢, is defined as the
percentage-change in a sector’s value added per unit of output to a situation
in which tariffs have been, v', in moving from free trade with no tariffs
imposed.

t, = l(v’ —v) (15.9)
v

Continuing with this example, suppose for simplicity that steel is
the only intermediate input in cars and that the prices given exist in free
trade. We choose units so that one unit of steel is required per automobile,
Now suppose that a 20-percent tariff is imposed on imported cars and that
the domestic producers of cars respond to the tariff by raising their price
by 20 percent, to $18,000.2 With no tariff on steel, domestic value added
thus rises to $8,000 per car, and the effective rate of protection becomes
t, = ($8, 000 — $5,000)/$5, 000 = 0.6, or 60 percent, Interestingly, the 20
percent nominal tariff on the final good raises the effective tariff from zero
to 60 percent. Of course, this result simply reflects the fact that value added
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is a portion of gross output, so the nominal tariff has a magnified effect on
value added. Thus, the share of primary inputs in cars (measured at free
trade prices) rises by 60 percent, the effective protection provided them.

Suppose now that a 20-percent tariff is imposed on imported steel, rais-
ing its domestic price to $12,000, while the tariff on cars remains. The effec-
tive protection afforded to cars is nowt, = ($6, 000 — $5, 000)/$5, 00¢ = 0.2,
or 20 percent. In this case, the effective rate of protection equals the nomi-
nal rate. Finally, if we raise the steel tariff to 50 percent, our computation
becomes ¢, = ($3, 000 — $5, 000)/$5, 000 = —0.4, or —40 percent. Thus, it is
possible for the tariff on inputs te be high enough to reduce effective protec-
tion for the final good relative to free trade. Thus, despite the existence of the
20 percent nominal tariff on automobiles, production of cars will probably
fall as the sector is forced to shed labor and other primary inputs.

From these examples we can draw certain conclusions.

L If the taniff on the output exceeds the tariff on the input, the effective
rate of protection is higher than the nominal tariff.

2. If the tariffs are equal, the effective raie of protection is equal to the
nominal tariff.

8. If the output tariff is lower than the tariff on the input, the effective rate
of protection is less than the nominal tariff and may even be negative.?

A further point to note is thati tariffs are not the only determinants of
effective protection. Trade taxes, domestic taxes, subsidies, quotas, and other
nontariff barriers on outputs and inputs must be considered. One inference
we can make is that any tariff system will be a serious disadvantage to
export industries, which must sell at world prices. For an export industry,
input tariffs will raise costs that may not be offset by export subsidies.
Thus, we can expect that a general reduction in tariffs will be a substantial
impetus to exports by improving their competitive position.

While the concept of effective protection provides important insights,
it should be noted that it relies on several restrictive assumptions. Perhaps
the most crucial is that all production functions exhibit constant returns
to scale with fixed input coefficients. The first characteristic allows us to
compute value added per unit of output without regard to the actual level
of output. If constant returns to scale were not assumed, computations of
value added would become more complicated. For example, suppose the
automobile tariff just discussed would, by itself, double domestic output
of cars. Unless steel inputs also doubled, which would not happen except
under constant returns, the impact on the share of primary inputs would
depend on the tariff and on returns to scale. Because we wigh to isolate
the changes due to tariffs, it is convenient to focus on the constant-returns
case. Similarly, the assumption of fixed coefficients implies that inputs are
always combined in the same proportions, regardless of factor prices or
output secale. In theoretical terms, this notion means that isoquants are
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right-angled, or that elasticities of substitution among inputs are zero. If,
however, production functions allow for substitution in production, then
any change in factor prices would be expected to change the production
coefficients. Like the problem with returns to scale, such changes would
affect chserved value-added shifis, making computations more difficult.

Removing the assumption of fixed coefficients causes two major effects.
First, allowing input substitution tends to reduce calculated effective rates
of protection. Second, it may alter the ranking of effective rates across
sectors. However, evidence suggests that such shifts in rankings are not
great even when substitution elasticities as high as 2 are assumed. Thus, it
seems practical to use effective rates of protection as indicators of how the
full tariff structure will influence resource allocation across industries.

A further assumption is that production and trade take place in
the protected industries both before and after the tariffs are imposed.
This assumption is necessary to ensure that the calculated rates actually
do measure changes in value added relative to free trade levels. A final
assumption is that the elasticities of foreign demand for exports, foreign
supply of imports, and domestic supply of nontraded inputs are infinite.
These assumptions eliminate the possibility of price changes other than
those associated with the imposition of tariffs. Thus, changes in the terms
of trade associated with the tariff structure are ignored. This is a major
limitation on studies of effective protection because accounting for finite
elasticities would change the computations significantly. Unfortunately,
relatively little reliable information exists on the values of the requisite
elasticities. In general it has been found that relaxing the assumption of
perfectly elastic supplies of domestic, nontraded inputs tends to lower the
effective rates of protection.

We should also note that allowing for more complex production pro-
cesses with many required inputs complicates the process of calculating
effective rates of protection, although not excessively. In particular, the
importance of the various intermediate inputs must be weighted in the cal-
culation process, and the data requirements for these caleulations increase
in proportion to the number of inputs.1?

We conclude this section with two notes on the practical relevance of
effective rates of protection. First, developed countries often have a structure
of escalating tariffs, meaning that raw materials are allowed to be imported
largely duty-free, while processed intermediates have higher tariffs, and
finished goods have yet higher import taxes. As suggested earlier, this
structure means that the effective protection provided to finished products is
higher than nominal rates would suggest. In general, estimates suggest that
in the industrialized countries, effective rates of protection on final goods
are approximately twice the nominal tariff rates. This is especially true in
certain labor-intensive products, suggesting that the tariff structure may be
used to achieve substantial implicit protection. Tariff escalation continues
to be a significant issue of contention between developed-country importers
and developing-country exporters in multilateral trade negotiations.
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TABLE 15.1
Nominal and effective rates of protection in selected industries,

United States, Japan, and Republic of Korea

United States® Japan® Republic of Korea®
Industry NRFP (%) ERP (%) NRP (%) ERP (%) NRP (%) ERP (%)
Agriculture 1.80 191 18.40 21.40 72.3 85.7
Food products 4.70 10.16 25.40 50.91 117 -27.6
Wearing apparel 22.70 43.30 13.80 4220 29.0 93.5.
Wood products 170 1.72 0.30 -30.59 8.6 6.5
Chemicals 2,40 3.66 4.80 6,39 28.5 50.9
Iron and steel 3.60 6.18 2.80 4.34 12.9 31.5
Electrical machinery 440 6.34 4,30 6.73 26.2 448
Transport equipment 2.50 1.94 1.50 0.03 318 124

Seuree: A. V. Deardorff and R. M. Stern (1984) and J. Yoo, (1983, 22).

% Nominal tariff rates and effective rates of protection to be phased in by 1986 following the Tokyo Round of
tariff negotiations.

4 Nominal tariff rates and effective rates of protection in 1982,

A second observation is that many developing countries have arranged
their protective structures so that effective tariffs are far higher than
published tariffs. In part, this is an attempt to foster growth in domestic
manufacturing through a regime of import-substituting industrialization.
Again, the goal is to promote domestic cutput of final goods by escalating
tariffs on the inputs. This policy is often accompanied by a deliberate
overvaluation of the domestic currency, done in part to discourage exports
of primary products in favoer of keeping primary goods at home for use
in manufacturing import-competing goods. On occasion, these protection
levels can be extraordinary. For example, it was estimated that in 1969,
Argentina had nominal tariff rates of 63 percent on finished textiles and 76
percent on woodworking industries. However, the associated effective rates
of protection, accounting for trade barriers, taxes, and the exchange-rate
regime, amounted to 832 percent and 1,308 percent, respectively.!!

To provide further perspective, Table 15.1 presents recent nominal
tariff rates and estimates of effective protection rates in the United States,
Japan, and the Republic of Korea. It can be seen that all countries heavily
protect wearing apparel, while Japan and Korea strongly protect their
agricultural sectors. indeed, the costs of agricultural protection in Korea are
so high that the food products industry is effectively taxed, despite an 11.7
percent nominal tariff.

15.7 GAINS FROM TRADE WITH MANY
GOODS, TRADE TAXES, AND SUBSIDIES

Up to this point, we have focused mainly on a simple model in which there
are only two goods. Results of the analysis suggest that an import tariff
reduces welfare relative to free trade but still leaves welfare greater than
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or equal to the autarky level. An import or export subsidy, however, has the
potential of making the eountry worse off relative to autarky.

.Can we say anything about a country that trades many goods, some
of which are taxed and some of which are subsidized? It turns out that
there is in fact a very simple condition for gains from trade: if net trade
tax revenue (the sum of all import and export tax revenues minus trade
subsidy payments) is positive, then the country is better off than in autarky.
Another way of saying this is that if trade is, on average, taxed more than
it is subsidized, then there are still gains from trade.

Suppose that there are n goods, (X;....X,), with fixed world prices
(3. ...p; ) (although the argument easily generalizes to a large economy)
and corresponding domestic prices (p;. ...p, ). Domestic and world prices
are related by p; = p/(1 +¢;). If good { is imported, then a positive £; is an
import tariff and a negative f; is an import subsidy. If good i is exported,
then a positive ¢; is an export subsidy and a negative f; is an export tax
(e.g., if the world price is higher than the domestic price (¢; < 0), then ¢; is
an export tax).

Domestic producers optimize with respect t{o domestic prices. In a
competitive economy, this means that the value of production at domestic
prices in (distorted) trade is greater than or equal to the value of autarky
production at these same prices. Let superscript d denote quantities in
tax/subsidy distorted trade and superseript a denote autarky quantities.
Subseripts p and ¢ denote production and consumption quantities as before.
Competitive equilibrium is characterized by

i n
> pr+ XA = > pid + 1 )XE (15.10)
i i
Equation (15.10} can be rearranged as

N n n
S piXE = > pIXE 4+ > pit(X2, - X2) (15.11)

i 13

The balance-of-trade condition and the autarky market-clearing conditicn
are given by '
L3

n
> piXE = > pIXE X = XA (15.12)

i i

Substituting Eq. (15.12) into Eq. (15.11), the latter becomes
n n n
> piXE = > piXe + > pitiXp, X5 (15.13)
i i i

A welfare comparison of distorted-trade versus autarky consumption must,
however, be done at domestic prices. By adding and subtracting several
terms to both sides of the equation, Eq. (15.13) becomes

zpi*(l +HXE = Zp;(l +4)X8 + Zp:ti (xd -Xi)-(xp -x2)
(15.14}
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Consider the term in square brackets on the right-hand side of Eq. (15.14).
Let M; = X;. — X;, be the imports of good i. In autarky, these are zero.
Thus, the term in square brackets on the right-hand side of Eq. {15.14)
reduces to M 2. Using the relationship between world and domestic prices,
Eq. (15.14) then reduces to a relatively simple expression.

}":pixfc = ip,-x;g + ani't,- M¢ (15.15)
i i i

The second summation on the right-hand side of Eq. (15.15) gives the
total net value of trade tax revenue. Equation (15.15) gives us the welfare
comparison we are seeking. The value of domestic consumption in the
distorted trade equilibrium is greater than or equal to the value of autarky
consumption (evaluated at distorted-trade, domestic prices) if net trade tax
revenue is positive. Again, recall that if X; is imported (M; > 0),4 > 0is
an import tariff, and if X; is exported (M; < 0),; < 0 is an export tax. A
country whose taxes on trade exceed its subsidies cannot be worse off than
in autarky, but a country whose subsidies exceed its taxes on trade can be
worse off.

15.8 CONCLUDING REMARKS

Tariffs, which are taxes on imports, are the most common form of government
interference with international trade. They exist largely to protect domestic
firms that compete with imports, though tariffs are sometimes levied for
purposes of raising government revenues. We have analyzed tariffs and
other trade taxes and subsidies in our general equilibrium framework,
making the following major points.

L Tariffs, like other forms of commodity taxes, alter relative prices and
change quantities transacted. Import tariffs raise the domestic price of
imports and 50 reduce their quantity. If a country is small and thus faces
fixed world prices, this reduction causes a reduction in the gains from
trade, thereby reducing national welfare, Tariffs simply move the country
back in the direction of autarky.

2. The effects of tariffs, as policy distortions, on consumers and producers
can be examined in terms of both the import-competing and export
sectors. Specifically, an import tariff is equivalent to a combination of
a tax on consumption of the import good combined with a subsidy on
production of the import-competing good. Furthermore, an import tax is
equivalent to an export tax (in a two-sector model), and an import tariff
can be offset by an export subsidy.

3. While tariffs are almost surely welfare-reducing for a small country,'?
a large country may be able to exploit its monopoly power on world
markets by using a tariff to gain a favorable terms-of-trade effect for
itself. However, this power is greatly undermined by the likelihood that
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other countries will retaliate against the country impuosing the tariff. The
noncooperative scenario of tariff imposition and retaliation is unlikely to
henefit any country. The probable outcome is that the volume of world
trade will be reduced without a significant gain for any country in terms-
of-trade advantage. Gains from trade are lost with the reduction in world
trade. Stated in other terms, all countries suffer efficiency losses in terms
of distorted consumption and production decisions with no offsetting
advantages in international relative prices. However, in a cooperative
scenario, countries are likely to find that the so-called “optimal” tariffs
are not, in fact, optimal at all. By cooperatively reducing their tariffs,
countries can expand trade without suffering adverse terms-of-trade
effects and can thereby increase their welfare.

. Tariffs frequently fall upon imported intermediate goods in the production

process. The effect of these tariffs is to generate a pattern of distortions in
the use of intermediate goods in the preduction process. The real extent
of tariff protection in such cases is hidden by the layering of tariffs,
and effective protection on final goods may be much greater or smaller
than nominal tariff rates would indicate. It is important to account for
these intersectoral effects of the tax structure in order to understand the
nature of resource allocation pressures.

PROBLEMS

L 1s it possible for a tariff to make a country worse off than in free trade?

2.
3.

Redraw Fig. 15.1 for the ease in which the country exports X and imports ¥,
Suppose a country produces two goods, X and Y, along a linear production
tranaformation curve where X is the imported good and production is specialized
in ¥. Show the welfare losses from the imposition of a tariff on X and decampose
these losses into production losses and consumption losses.

. The government of the Republic of Korea at one time followed an aggressive

policy of import protection with tariffs and export promotion with snbsidies.
Contrast this policy with one of free trade.

. For the past several years, the United States has been subsidizing exports of

grain. Analyze the welfare effects of this policy.

. Suppose that instead of instituting an optimal import tariff, the government

decides to use an optimal export tax. Using a methodology similar to that of Fig.
15.8, ean you derive the optimal export tax formula? (Hint: in this case the home
country would act as a monopolist in its export good).

. Suppose a commodity is produced only after the intreduction of a tariff on

imports with which it competes. Will the usual effective-protection calculation
he carrect in this case?

. Assume that yarn is the only input into cloth and ihat the proportion of yarn

in the unit cost of cloth is 0.4 (that is, a,, = 0.4). Let the nominal tariff rate on
cloth be 25%. Compute the effective rates of protection to cloth when the yarn
tariff is: (a) 0%, (b) 10%, (¢) 25%, (d) 50%. Solve for the tariff rate on yarn that
would make the effective rate on cloth zero.
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9.

Consider an industry X; with two intermediate inputs, X3; and X3, and suppose
thataey; = 0.2 and ag, = 0.5. Tariff rates are t; = 30%, {, = 20%, and &3 = 10%.
Calculate the effective rate of protection on X;.

10. Suppose that a small country exports both goods X; and X3, where X5, is an

input inte X;. Let a3; = 0.3 and suppose that the export tax rates are £ty = 25%
and ¢, = 10%. Can you compute the effective rate of tax on X,?

NOTES

1.

10.

11.
. Recall the possibility that a tariff could raise welfare in the face of some other domestic

For example, tariff revenue amounts to only 0.01 percent of total government revenue in
the United Kingdom, 0.02 percent in Germany, and 1.56 percent in the United States. On
the other hand, tariffs provide the government of Argentina with 13.31 percent of total
revenue and the government of Ghana with 40.80 percent of all revenues. The source for
these figures i International Monetary Fund (1986).

. An ad valorem tax is one that is levied as a percentage of the value of the taxed goods,

like a sales or excise tax. Not all tariffs are of this form. Some tariffs are specific tariffs,
levied per unit of quantity, as in so many dollars per ton of fish. Frequently, specific and ad
valorem teriffs are combined into compound tariffs.

. A comprehensive treatment of the effects of various taxes on trade and welfare is given by

Melvin (1975).

. This point is credited to Lerner (1936}, who assumed competitive markets in its proef. See

also Kaempfer and Tower (1982) for extensions of numerous complications to the simple
model.

. Certain aspects of trade policy in the presence of domestic distortions are dizeussed in

Bhagwati (1967, 1971), Johnson (1965), and Melvin {1975).

. The original argument was made by Bickerdike (1906) and was formalized and generalized

by a number of authors, including Graaff (1949).

. See Johnson (1954) for a full discussion of the tariflf war outcome and Markusen (1881) for

an analysis of the opposite problem of cooperative tariff reduction. Note that the threa! of
retaliation by F might be sufficient to deter the initial decision by H to impose its optimal
tariff, so there is a strategic element to this analysis as well.

. Thus, we assume that the price of cars goes up by 20 percent, whether they are produced

domestically or imported. Implicitly, this means that the importing country is small and
that imported and domestic cars are perfect substitutes. We retain these assumptions with
respect to intermediate inputs as well.

. A further possibility is the existence of negafive value added, which refers to the unusual

situation in which an inefficient domestic activity is so heavily protected that it is induced
to produce a certain output, despite the fact that at world prices, the value of that output
is less than the value of the intermediate inputs. For exanple, heavily distorted economies
produce some products, such as cars, that cannot be sold on world markets for a price that
would cover input costs

In the presence of multiple inputs into the production of some good /, the value added of j
with protection on inputs will be

v = +) - > a0+t
i=1

Here, a;; denotes input-output coefficients, and ¢ refers to the tariff rate on the output and
on the inputs. To derive value added in free trade, this eguation can be recalculated with
all tariff rates set 1o zero. The resulting v/ and v; can then be substituted into Eq. (15.9)in

order o calenlate the effective rate.
See the paper by J. Berlingki and D. M. Schydlowsky (1982).

distortion.
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CHAPTER

16

QUOTAS
AND OTHER
NONTARIFF
BARRIERS

16.1 INTRODUCTION

We noted in Chapter 15 that import tariffs are the most common form
of trade restriction and that they are simply a specific form of taxation.
Tariffs impose no restrictions on the amount of a good that can be imported;
consumers may acquire as much of the good as they are willing to pay for.
Thus, tariffs directly affect the price of imports and only indirectly affect
the quantity of imports via the effect of price increases on consumer and
producer decisions.

While tariffs are the most widespread form of protection, a type of
trade restriction in increasing use is the quantitative restriction, or quota.
Quotas are ceilings on the quantities of imports allowed for particular goods.
For example, a quota might state that no more than 500,000 cotton shirts
or no more than 100,000 automobiles can be imported during some specific
time period. Quantitative restrictions are widely used in many kinds of
trade, including trade in agricultural goods and textiles. Where they are
used, quotas are probably much more restrictive than tariffs. From 1966 to
1986, quota coverage ratios, or the percentage of goods for which imports
are restricted by quotas, doubled in developed countries, and quotas are
probably used even more widely by less-developed countries.

268
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Quotas are, in a sense, the opposite of tariffs, in that quotas directly
restrict the quantities of imports and only indirectly affect prices through
the artificial scarcity that the quantity restriction creates. Yet, tariffs and
quotas are fundamentally similar in that they both ultimately restrict the
quantity of imports and raise their domestic prices. However, only under
certain circumstances, which we will discuss later, do tariffs and quotas
have identical effects on the importing economy.

16.2 EFFECTS OF QUOTA PROTECTION

In Fig. 16.1, the home country, which is assumed here to be too small to affect
world prices, imports C, — @ units of X at the fixed world price ratio of p*
in free trade. Suppose a quota is imposed by the home country that restricts
imports to only QR units of X per period. This quantitative restriction on
imports of X leads to an artificial scarcity of X in H that, in turn, raises the
price of X to both consumers and producers. Because the cost of QR units
of X on the world market is still given by p*, a new equilibrium following
the imposition of the quota can be found by locating a trade triangle that
is QR units long on the X side but still has a hypotenuse with a slope of
p*. One endpoint of the hypotenuse of the trade triangle will be a point
along the production possibilities curve, and the other will be a point on a
community indifference curve, such that the slopes of these two curves are
the same. This new trade triangle shows the restricted level of imports of X
allowed under the quota and the amount of exports of ¥ that must be used to
purchase these imports at world prices. The common slope of the production
frontier and the community indifference curve at the endpoints of the trade
triangle is the new domestic price ratio, p = MRT = MRS, brought about
by the artificial scarcity of X caused by the quata.

Y

x FIGURE 16.1
RR Effects of a quota.
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Notice the similarity of this restricted-trade equilibrium to that shown
in Fig. 15.1, where trade was restricted by an import tariff. Just as with
the tariff, the quota lowers aggregate domestic welfare, in this case from
Uy to U, . We can similarly infer that this quota-induced movement toward
autarky will actually benefit the scarce factor in the economy, according to
the Stolper-Samuelson Theorem. Finally, the distance AC,, which is the gap
between the world price line p* and the domestic price ratic p, represents
the difference in the value of imports at world and domestic prices.

This gap between prices in the home and foreign countries was easily
explained as the result of a tax when we analyzed tariffs in Chapter 15. In
the case of a quota, however, there is no tax to compensate for the difference
between foreign and domestic prices. Instead, some lucky group of importers
is allowed to buy X very cheaply in Country F and sell it at a significant
premium in Country H. A quota is simply a permit to import some good
into a certain country during a specified time period. If the quota is actually
restrictive, that is, if it actually creates an artificial scarcity in the importing
country, it is said to be binding. Any binding quota has associated with it
some value stemming from the artificial scarcity that the quota creates.
This scarcity value of the quota is called a quota rent. In Fig. 16.1, export
quantity BQ, is worth BC; umits of imports at world prices but is worth
only BA units of good X at domestic prices, indicating that the domestic price
of the import good is indeed higher under the quota. Thus, the rent from
quota QR, when measured in units of good X, is exactly the line segment
AC,. Referring again to Fig. 15.1, we have assumed that this rent is used
for consumption purposes, achieving a final equilibrium at point C,;.

How does a group get to be lucky enough to earn these quota rents?
The allocation of rents from import quotas depends on the method by
which the guota rights are distributed by the government of the importing
country. One simple allocative mechanism is to grant the import permits
to firms currently importing the good according to the share of the import
market that each firm has already captured. This mechanism will, to some
extent, offset the losses incurred by importers from the restriction in the
volume of trade by returning to them valuable quota rents. An alternative
mechanism, frequently discussed by economists, but only rarely used by
policy makers, is to auction the quota rights off to the highest bidder.
Because the maximum bid that an importer would be willing to make for the
right to import in the presence of a binding quota is exactly the difference
between the home and foreign prices, auctioning the quota rights will
allow the government to collect all of the quota rents as auction revenue.!
Unfortunately, a much more common means of allocating import quota
permits is to grant them to friends of the government as political favors, or
with bribes of governmental officials. Because these quota-induced scarcity
rents are economically valuable, firms may well expend real resources in
trying to acquire them. This activity, which economists label rent-seeking,
could come in many forms, including constructing lobbying headquarters
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in the capital city where quota decisions are made, building excessive
importation or production capacity in anticipation of getting a larger share
of a future import quota, and bribery. To the extent that rent-seeking results
in a diversion of economic resources from their most efficient uses (as
opposed to transfers of these rents among domestic citizens), the economy
suffers further losses in national income.? Typically, analysts have found
that this kind of resource waste is more pronounced in the presence of
quotas than tariffs, which is why many economists believe that tariffs are a
less costly means of import protection.

A final mechanism for establishing a quota is for the importing country
to request that the experting country voluntarily restrict its exports. Such a
practice, known as a veluntarily export restraint (VER), leads to an allocation
of quota rents among exporters in F rather than importers in H. However,
when a VER is used as a protectionist barrier, the welfare implications for
the home country are worse than those demonstrated in Fig. 16.1. Because
the VER allows the foreign country to collect and benefit from any quota
rents, domestic welfare falls to a level below U, , which welfare level included
the supplement to national income gained by collecting quota rents.

The effects of an import quota can also be anaiyzed by examining the
excess-demand carve for imported good X. Figure 16.2 shows the excess
demand curve for the home country, E .. In an initial free trade equilibrium
facing a perfectly elastic foreign excess demand curve E *, the home country
imports Xy units of good X at the world price of p*. However, when a quota
of QR is imposed on imports, the home excess demand curve is distorted to
K., because QR is the maximum level of imports allowed by the quata at
any price. This causes the price of X in H to rise to p.

We can also use an excess-demand graph to examine the impacts of
quotas when the country imposing the quota is a large country, that is when
it does not face fixed world prices. Figure 16.3 shows excess-demand curves
for good X: E} for H and E { for F. The initial equilibrium has imports of
Xinto H of X, at price p* being equal to exports of X from F. A binding quota,

E,,

FIGURE 16.2
Quotas and excess demand.

~(XX,) o QR X, (X°X,)
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QR, on imports of X by Country H creates a disequilibrium situation that
leads to price and quantity changes for both countries. The first implication
of the quota is that trade between H and F is now undertaken with respect
to an excess demand curve in H that has been truncated at QR, E,,. The
quota allows a maximum of only QR units of X into H and, as we have only
two countries in this illustration, only QR units of X out of F. At the initial,
free trade equilibrium price of p* there is now a surplus of X in F, which
drives the price of X down to p;. Meanwhile, in the home country, a shortage
of X is created by the quota, and the relative price of X is raised to p.

In the new equilibrium, trade has been restricted to QR units of X,
while the price of X has fallen in F and risen in H. The gap between these
two prices, again, signifies the rents that accrue to those who possess the
right to import X into H. Here, quota rents are given by the rectangle
pp;T S . Note that because His a large country, the quota actually bestows
a terms-of-trade effect. If the home country keeps the quota rents for itself,
say in the form of an auctioned quota, then welfare in the home country
can actually rise following imposition of the quota, as long the terms-of-
trade effect from forcing the price of X down in F offsets the losses from
the reduced volume-of-trade effect. At the other extreme, if the quota is
imposed as a VER, then it is F that benefits from the terms-of-trade effect.
However, welfare in H suffers from both a negative volume-of-trade effect
and a negative terms-of-trade effect.

In light of this, why would a country ever ask its trading partners
to voluntarily restrict their exports? The answer has three parts. First,
as will be seen in Chapter 19, restrictions of trade are policy actions that
redistribute income toward politically successful interest groups. Second,
however, such policies may backfire if foreign countries retaliate when
significant losses result from the policies of their trading partners. Third, as
VERs are voluntary, they lie beyond the restrictions on trade policy imposed
by the General Agreement on Tariffs and Trade.® Thus, a VER represents a
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way in which protection can be established for some important interest group
at home, while mollifying foreign interests as well. As an example, during
the 1980s, the United States asked Japan to make significant voluntary
reductions of automobile exports to the United States. This request was
in response to political pressure on the U.S. government from automobile
workers and manufacturers for protection against imports. The result of the
quota was a significant rise in vehicle prices in the United States. In the
late 1980s, the United States rescinded its request to Japan for restricted
automobile exports, but Japan, enjoying the benefits of the favorable terms-
of-trade effects of the VER, did not immediately increase its exports.

16.3 COMPARING THE EFFECTS
OF QUOTAS AND TARIFFS

Quotas and tariffs are not always interchangeable means of protecting
producers from import competition. Depending on economic conditions,
their impacts on an economy can differ substantially. In this section we will
examine some of the many ways in which the effects of quotas and tariffs
diverge. First, however, we will examine the conditions under which quotas
and tariffs will have identical effects.

In Fig. 16.1, we noted that a quota restricting imports of good X te QR
units per time period causes a new equilibrium trade triangle to emerge
between the new consumption point C'; and the new production point @ .
Domestic relative prices in this new equilibrium are p. Notice, however, that
an ad valorem tariff on X imports equal to p/p* — I will bring about the
same equilibrium by causing domestic prices to diverge fram world prices
so that p = p*(1 + ¢). Such a tariff is almost identical in effect to the quota
QR. The only difference is that QR generates quota rents of AC,, while the
tariff generates the same amount through government revenues. This last
difference can be accounted for if the quota is distributed by governmental
auction of the quota rights, or if the tarifl revenue is distributed not by
lump-sum transfer to the general public, but in exactly the same way as the
quota rents would have been allocated (e.g., by parceling out the revenues
to domestic importers who would have received the guota rights.)

This potential equivalence between a tariff and a quota can also been
seen in the context of an excess-demand diagram. Figure 16.4 redraws Fig.
16.2 with the addition of E.;, which is a tariff-distorted excess-demand
curve for X in H. A quota of QR units of X per period of time will distort the
domestic equilibrium to point E with Country H importing QR units at the
fixed world price of p*, while the domestic price ratio rises to p. I a tariff of
rate t = p/p* — 1is imposed instead, the home excess-demand curve for ¥
shifts down to E,,, but again we arrive at the distorted equilibrium point E.
As long as the tariff revenue and quota rents are distributed in an identical
fashion, the tariff and quota will have the same economic effects.

If this equivalence proposition is valid, one might wonder why both
tariffs and quotas exist in importing nations. We now consider important
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v _ FIGURE 16.4
X, XP) o QR X XP) Quotas versus tariffs.

instances under which tariffs and quotas do not have identical effects on the
economy.

Economie Growth

The equilibrium reached by both a tariff and a quota illustrated in Fig. 16.4
shows just how precarious the equivalence between both policies is. Any
perturbation to the world price or to the domestic excess-demand curve will
throw the equilibrium out of line and leave us with non-equivalent policy
instruments. To illustrate the effects of such perturbations, we will first
examine the case of economic growth and then the case of price fluctuations
as caused by seasonal conditions, for example.

As considered here, economic growth is associated with increases in
the resource endowments of Country H.* Suppose that the scarce factor in
economy H grows larger. Invoking the Rybczynski theorem, the implication
is that resources will be moved toward the import-competing sector as the
country’s economy becomes more like the world economy. This will have
the effect of moving Country H's excess-demand curve down as the home
autarky price moves toward the world price p*.

Figure 16.5 shows how the economy will react to such an adjustment
under quota or tarif protection. Initially, a quota of QR units is established.
As the excess-demand curve shifts down from K, to E [, the quota-distorted
domestic price will gradually fall from p to p’. This happens because the
same level of imports continues to arrive in H, but their relative scarcity
falls as growth in the scarce factor allows Country H to produce more of its
own X. On the other hand, suppose that an initially equivalent tariff is used
to achieve a domestic price of p; and import quantity of QR in H. As scarce-
factor growth pushes down the excess-demand curve, the tariff-distorted
excess demand curve will also fall from B, to E, because it is the constant
tariff rate that causes the excess-demand curve to adjust. The tariff will
leave price in Country H the same at p because p = p*(1 + ¢) still holds, but
the level of imports will shrink to X,. In this case of growth in the scarce
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factor, the quota is actually preferable in welfare terms to the tariff because
as growth proceeds, the quota becomes less binding (price adjusts toward p*,
which is the true opportunity cost of this good through imports from the rest
of the world), whiie the tariff prevents price from falling. On the other hand,
if the source of economic growth had been in the abundant factor, the quota
would have become increasingly binding and domestic price would steadily
rise. Under an initially equivalent tariff, this kind of growth would result in
rising imports at an unchanged domestic price. Thus, welfare losses under
the quota would become increasingly large relative to those under the tariff.
A problem at the end of the chapter will demanatrate this case.

Price Fluctuations

The argument that tariffs and quotas are nonequivalent in the presence of
growth generalizes to trade under any sort of changing economic conditions.
Quotas are rigid with respect to import quantities, so all changes must
be absorbed by price changes. (Of course, some changes, such as declining
income during an economic recession, could cause the demand for imports
to fall so far that the quota becomes nonbinding, resulting in changes in
the quantities of imports.) Tariffs permit quantities of imports to change so
that adjustment will occur in quantities (and also in prices as well if the
importing nation is large). It is tempting to conjecture that economic changes
will, therefore, lead to larger domestic price fluctuations under quotas than
under tariffs. This is true with respect to domestic price responses to
domestic changes (as in Fig. 16.5) but not with respect to changes that are
foreign in origin. The argument is as follows.?
In general, the domestic and foreign price ratios are related by

p=p(l+t) t>0 (16.1)
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If there is an import tariff, ¢ is the fixed ad valorem rate of the tariff. If
there is an import quota, however, we consider ¢ be an “implicit tariff” rate
that gives the difference between the foreign price and the price domestic
consumers are willing to pay. In other words, ¢ is the percentage difference
between the world and domestic relative prices induced by the quota.

Suppose that a small open economy facing a perfectly elastic foreign
excess-demand curve can choose between a tariff and a quota. Suppose also
that the foreign excess-demand curve shifts up and down randomly. Under
a tariff, the domestic price ratio will fluctuate in proportion to the foreign
price fluctuation because ¢ is fixed in Eq. (16.1). But under a quota, ¢ varies
inversely with the world price. That is, an increase in the foreign price p* will
narrow the gap between the world and domestic price ratios. Alternatively,
a decrease in p* will mean that domestic importers are willing to bid more
for the import licenses, and thus the “implicit tariff” ¢ is increased in value.
The effect of this can be seen from Eq. (16.1). If any increase in p* causes a
fall in ¢, these changes will be partially or totally offsetting, with the result
that the domestic price ratio fluctuates less than the world price ratio. Thus,
the quota provides better insulation from foreign price fluctuations, whereas
the tariff provides better insulation from fluctuations that are domestic in
origin. This result should, however, be interpreted with care insofar as the
stabilization of domestic prices does not necessarily constitute a welfare
criterion that the government should pursue.

Domestic Monopoly

In Chapter 11 we discussed the importance of free international trade as
an effective anti-monopoly policy. Because of the presence of economies of
scale, and fixed costs in particular, many economies face the problem of
being large enough to support only one or a few producers of some goods
efficiently. However, opening up the economy to free international trade
allows these countries to enjoy the benefits of competition among the firms
of many nations. The key element here is referred to as the contestable
market hypothesis by economists. A firm, even when it is the only producer
of a certain good in a given jurisdiction, will hehave more competitively than
otherwise if its market is contestable. That is, a monopoclist will avoid price
increases if those increases are likely to attract new sellers onto the market.

Applying the contestable market hypothesis to trade policy analysis
shows that monopolists will behave quite differently under tariffs and
quotas. The simple reason is that a tariff leaves the domestic market
contestable, albeit at the higher tariff-distorted price, while a quota, as a
restriction on the quantity of sales onto a market, destroys the contesta-
bility of that market. Suppose a monopolistic producer in the domestic
economy is protected by an import tariff. Any movement by that monopolist
to restrict output and raise price above the current, tariff-distorted level
will be offset by increasing amounts of imports from foreign competitors.
If, on the other hand, the protection is rendered by binding import quota, the
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domestic monopolist can reduce output and raise prices without fear that
additional imports will flood the domestic market and force price back down.
In the context of Fig. 16.4, a domestic monopolist protected by a guota
is able to restrict output, forcing the importing country’s excess-demand
curve (which reflects consumption minus production} to rise. Suppose the
extent of monopoly power allows a shift up of E, to E, in Fig. 16.4.° In
this domestically monopolized market, import, prices will rise to p,, when
imports are artificially acarce due to a quota of QR, but prices remain at p
with a tariff,

There are some additional problems with this analysis, however. First,
how might we expect import quota permits to be distributed when there is
a single domestic firm producing competing goods for the domestic market?
The quota rights are more valuable to the competing domestic firm—
because they increase that firm’s market power—than they would be to
non-producing importers. Consequently, if quota rights were auctioned by
the government, a domestic monopolist might be expected to outbid all
rivals for those rights and then pass the high cost of the quota permits
on to consumers with higher prices of both the imported goods and the
monopolist’s own domestically produced goods.

Second, we are dealing with what gets calléd the double-distortion
problem in the case of protection and imperfect competition. That is, the
domestic economy is distorted not only by the protection of a tariff or quota
but also by the presence of monopoly. Monopoly imposes welfare costs on
an economy by inducing too little domestic output, but protection imposes
welfare costs by inducing too much output. If a country switehes from tariff
protection to quota protection, it is giving license to domestic monopolists to
cut output and raise prices. However, the lower levels of monopoly output
may simply offset the distorted over-production arising from protection, and
the economy may see an overall improvement in welfare.”

An interesting application of this problem arises in current attempts by
numerous countries to liberalize their economies by relaxing trade barriers.
The principles of the GATT have attempted to move nations in the direction
of freer trade by having them convert quantitative restrictions to tariffs.
This tariffication process allows countries to impose temporary tariffs that
maintain domestic. price levels. However, if the quotas were protecting
domestic monecpolies, they may have led those monopolistic firms to produce
less output in exchange for a higher domestic price under the quota. Then,
with the switch to tariffs at the same price levels, these firms may be
induced to expand output, contrary to the underlying pattern of comparative
advantage. This process may lead to the paradoxical outcome of liberalized
trade policies’ causing the volume of trade to shrink.®

16.4 OTHER NONTARIFF BARRIERS

Quotas are not the only nontariff method of restricting trade. There are many
cther policies, included with quotas in a category economists call nontariff
barriers (NTBs), that can act directly or indirectly to restrict imports. There




278 1l: Trade Palicy

are corresponding measures that artificially restrict or promote exports in a
way that tends to lower aggregate welfare for the export-promoting country
(but, of course, raises welfare for certain groups within that country).
However, in order to limit our discussion, we will focus on import restrictions.
This should be sufficient to give an understanding of the issues involved.?

Quantitative Restrictions

This chapter has been devoted to an analysis of quantitative restrictions,
but only two specific types, global quotas and VERSs, have been examined.
There are a number of other ways in which imports can be restricted using
explicit quantitative restrictions (as opposed to some of the other implicit
restrictions we will discuss). However, these other types of restrictions may
differ from global quotas, they have many of the same general impacts, such
as creating artificial shortages on domestic markets that drive up consumer
prices and lead to a reallocation of resources.

While a global quota establishes a Hmit on imports of a certain good
during some period of time, regardless of the country of origin of the good,
many countries employ country-specific quotas. A country-specific quota
is similar to a VER, but with the importing country retaining the quota
rents. Country-specific quotas are commonly used in two ways. First, they
may be imposed on a type of commodity. The United States, for instance,
imposes limitations on imports of sugar on a country-by-country basis,
with each specific exporting country having its own quota allotment of
sugar exports. Trade in textiles and apparel is managed in much the same
way; importing nations negotiate country-specific import targets with each
significant exporter. Cne damaging outcome of such tightly managed trade
is that the importer does not necessarily import from the least-cost source—
that is, the source with the greatest comparative advantage. Another way in
which country-specific quotas are used is to prohibit trade of several or all
categories of goods with some specific country. This kind of trade embargo
is called an economic sanction and is used for political and diplomatic ends,
although it does cause the same kinds of domestic market disruptions that
other trade barriers cause.!?

Quantitative restrictions can interfere with trade even when they
are not binding. It is often the case, particularly in developing countries,
that importers must obtain licenses to import certain goods. These licenses
require the importer to spend time filling out forms and waiting for official
permission. Such activities represent very real costs even though they do not
appear in any official accounting figures. These costs include the opportunity
costs of the importer’s time, interest costs due to tirne delays, the cost of
uncertainty over whether or not a license will be granted, the resource costs
of additional bureaucrats, and so on. Import licenses, whether from binding
quotas or not, also present the opportunity for bureaucrats to engage in
arbitrary and unfair practices in issuing licenses (e.g., bureaucrats could
discriminate in favor of friends or those willing to pay bribes).
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Price and Earnings Restrictions

There are many ways besides the use of ad valorem tariffs in which gov-
ernment regulations can directly affect the price of imports. Another kind
of tariff restriction is a specific tariff charged per unit of a good rather than
per unit of value of the good. Specific tariffs have the effect of taxing lower-
quality items more heavily than higher-quality items. Suppose a $1,0600 levy
is imposed on all metorized, wheeled vehicles. The price to consumers of a
simple motoreycle import might rise from $2,000 to $3,000 as a result of
the specific tax (a 50-percent rise), while an imported luxury car might rise
in price from $50,000 to $51,000 (a 2-percent rise). Such a taxation policy
heavily distorts consumer choices governing the quality of goods imported.

When tariffs are not employed, there are other methods a government
can use to raise the costs of importing. Importers may be required to
post bonds or make advance deposits against taxes that they will have to
pay in the process of selling their goods in some importing country. For
instance, suppose there is a 10-percent tariff against bicycle imports and
that importers are required fo pay that amount in advance of shipping
goods. This requirement raises the effective penalty of the tax, for importers
must now finance the advance as well as the purchase of foreign-made goods
in order to sell on the domestic market. This kind of practice is used when
an anti-dumping duty is being considered against exporters suspected of
unfairly dumping goods on the domestic market. While the anti-dumping
charge is pending (under investigation), the importer must pay a deposit
against the eventuality that a negative ruling will come about,

In general, domestic tax laws can be applied to foreign firma in a
way that is highly discriminatory against imports. Anyone who has had no
involvement with tax laws other than filling out a yearly income tax return
is unaware of the complexity of domestic tax policies. There are many ways
to use these laws to discriminate against foreign goods and firms, and all
countries avail themselves of these opportunities to some degree. There was,
for example, a great deal of controversy between Canada and the United
States in the early 1980s when Canada introduced highly discriminatory
taxation laws dealing with oil and natural gas. A slightly different version
of this problem arises with government-owned corporations, which are
often given implicit or explicit competitive advantages over foreign firms. A
common example of this in recent decades might be the favorable treatments
given to government-owned airlines.

Another way to restrict imports is to regulate the earnings from
importing by means of exchange controls. With exchange control, importers
face restrictions not on imports per se, but on their ability either to buy the
foreign currency needed to pay for imports or to turn earnings in domestic
currency into foreign currency to pay the exporting country. Exchange
control, which is very common in developing countries, suffers the same
problems as import licensing and generally discourages the development of
new markets by exporters.
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Trade-Restricting Regulations

Many common forms of import restrictions come in the form of government

regulations that may directly or indirectly inhibit the volume of trade. For

example, governments have the right to issue regulations governing tech-

nical and safety standards for products. A government standard regulating
pesticide use in food production could limit imports from nations that do

not observe this standard. Such standards should be adopted to protect

consumer health and safety, not to discriminate against imports, though the’
latter is often the case.!!

To amplify this point, note the importance to consumers of know-
ing what is in the goods they buy. Consequently, packaging, labeling, and
advertising regulations, as well as health, safety, sanitary, and guality spec-
ifications, are important elements of the government’s regulatory structure
designed to promote consumer welfare. Much of this regulatory structure
is designed to correct possible problems, such as misleading advertising,
in an otherwise unregulated market place. However, in the presence of
international trade, there is the possihility for discriminatory application of
such regulations against imports. In many cases, regulatory requirements
do make good economic sense because they correct market externalities and
do not discriminate againgt foreign goods per se. An example might be the
U.S. requirements concerning safety and emission controls for automobiles.
But in other cases there would seem to be little purpose in the regulations
other than to harass importers. For instance, if meat products require gov-
ernment grading at the time of processing, the absence of grading inspectors
in foreign countries could make most meat imports illegal.

Another example is the frequent use of government procurement reg-
ulations, in which nations provide strong preferences to domestic suppliers
of various products, such as military items. Governments are often required
by law to do this. This is, in fact, not a trivial issue, for in many coun-
tries, spending hy the various levels of government adds up to a sizable
proportion of GNP. Purchasing more expensive domestic goods instead of
cheaper foreign goods raises costs to taxpayers and consumers and distorts
the allocation of resources, just as tariffs do.

Another common form of trade-inhibiting regulation is the domestic
content requirement. In the contemporary, complex world of international
trade, final goods often contain many levels of intermediate inputs that
have been traded back and forth between countries before final consnmption
takes place. Automobiles might be assembled in Mexico with an engine
made in the United States that has an engine block milled in Mexico
made of American steel. A domestic content provision forces importers to
import goods that are made of a certain percentage of domestically produced
components, If the domestic content provision is high enough, this amounts
to an actual prohibition of trade, even though there might be no tariff or
quota on the imported good per se. In fact, such restrictions are far more
common when placed on the domestic operations of foreign firms that en-
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gage in foreign direct investment in production facilities in the regulating
country. In many countries, governments place trade-related requirements
on the operations of multinational enterprises within their borders, includ-
ing minimum amounts of domestic components to be used in production or
maximum amounts of imports to be brought in for production.!?

16.5 ESTIMATES OF THE COST
OF PROTECTION

Qur analysis of tariffs and quotas has demonstrated that they have poten-
tially important effects on prices, preduction, consumption, and economic
welfare. It is natural for economists to wonder about how significant these
effects are in practice. The potential welfare impacts have attracted consid-
erable attention from analysts who apply some of these theoretical notions
to real-world data in the presence of trade restrictions.

Before discussing some of these studies, we make an important point
about measuring these effects. For now, let country H be a small importer.
Figure 18.6 reproduces some of the welfare effects we have already discussed.
Recall that if country H imposes a tariff, consumption moves from Cr to C,.
We decomposed this loss in utility into a loss from ineflicient specialization
(the economy’s production point moves from & to @) and a loss from ineffi-
cient consumption (the change in domestic prices causes consumers to move
from point C; to point C, ). We would like to compute these changes in utility
directly, but doing so is virtually impossible because utility indexes are not
readily measurable. In principle, however, we can calculate these changes
in terms of national income sacrificed because of these inefficiencies. Suppose

:2 HZ —.2 '\2

o)

FIGURE 16.6
National income losses from trade restrictions.
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we measure national income in terms of good ¥, using world relative prices
p". The loss in national income- associated with inefficient preduction is
clearly the distance Ny — N;. The further reduction in national income
associated with the loss on the consumption side would depend on where
some p~ line is tangent to indifference curve U,. To simplify matters, we
make the assumption that preferences are homothetic, so that indifference
curves will be tangent to world price lines along ray OC. Thus, at point C.,
the economy is equally well off as at point C;, and the associated loss in
national income associated with the inefficient consumption is the distance
N; — N,.. The total inefficiency loss, which economists term the deadweight
loss from the tariff, is then the distance Ny — N... It measures the sacrifice in
real national income that the economy absorbs in order to have the tariff in
place. An alternative explanation is that this is the quantity of good Y that
would have to be paid to consumers in order for them to agree to have the
tariff imposed. The fact that such compensation is not often paid suggests
that there must be a number of political and noneconomic explanations for
the fairly common existence of import barriers, which is an issue we treat
analytically in Chapter 19.

If the trade restriction is a quota, the same analysis applies, so long
as there is no distortionary rent-seeking and so long as the quota rents are
spent in the same manner as the tariff revenue. However, an additionat cost
emerges if the restriction is a VER. In this case, the quota rents, distance
AC,, are ceded to the foreign country. This would induce some change in
the final consumption equilibrium to a peint on an indifference curve lower
than U,.1% In turn, domestic utility would be represented by point C,, where
this lower indifference curve would be tangent to the world price line. The
additional loss in national income for Country H is then the distance N, —N .

Finally, if Country H were large, we would need to account for any
changes in the terms of trade that would ensue from a trade restriction. In
this case, as we know, there will be offsetting gains in national income from
these price changes, which could even leave the importing nation better off.

As the reader might imagine, actually calculating these measures of
utility loss is guite difficult, and very few economists have attempted to
do so. Rather, most analysts have relied on various approximations based
on simplified assumptions. The most common approach is to assume that
the import commodity on which a barrier is placed represents such a small
proportion of the domestic economy that it can be treated with partial-
equilibrium analysis (an assumption that is clearly at odds with standard
trade theory). Clearly, such approaches tend to underestimate the welfare
effects of protection because they ignore the impacts on consumption and
production of other goods.

The basic partial-equilibrium analysis is presented in Figs. 16.7 and
16.8. In Fig. 16.7, the curves § and D represent the supply and demand
curves for good X within Country H. At the initial free trade equilibrium,
ihe economy imports quantity @16 2 of good X at price p; (for now we ig-
nore foreign supply behavior). A standard assumption is that the utility level
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FIGURE 16.7
Partial-equilibrium effects of an import restriction.

consumers attain at point B may be measured by the concept of consumer
surplus, which in this simple diagram is the area 8p;B . The notion is simply
that the area under the demand curve but above market price measures
all of the excess utility inframarginal consumers gain from being able to
purchase all units at the common price.'* A second assumption is that the
excess benefits that domestic firms experience at peint A may be measured
by the concept of producer surplus, which is area ap;A. The idea here is that
producers are willing to supply good X along the supply curve, so there are
By

FIGURE 16.8 .
Partial-equilibrium trade effects of an import restriction.
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inframarginal benefits associated with selling all units of domestic output
at the common market price.15

Now allow Country H to impose a tariff or quota that raises the
domestic price to p, and reduces the foreign price to p;' (that is, we assume
that H is large). Of interest here are the resulting welfare changes. It is
clear that consumer surplus in H falls by the area p,pIBD. Part of this
loss in consumer utility represents an income transfer to domestic firms in
the form of higher producer surplus, area p,p;AC. Unless we have some
reason to weight the dollar losses to consumers differently than the gains
to producers, this transfer has no net effect in welfare. Similarly, part of
the consumer loss represents a transfer from consumers to the recipients
of the tariff revenue or quota rents. This transfer is the area CEFD. To
sum up these effects, Country H experiences deadweight efficiency losses of
CAE and DFB. These are the partial-equilibrium counterparts to the losses
discussed earlier. However, notice that because foreign price is forced down,
the full amount of tariff revenue or quota rents is area CGHD. The lower
rectangle EGHF represents a gain to Country H from the terms-of-trade
improvement. Thus, the overall welfare effect in H is EGHF — CAE — DFB.
Country F, on the other hand, is worse off because its volume of trade is
reduced and it suffers a deterioration in its terms of trade. If, however, the
restriction had been a VER for which F earned the rents, the analysis would
be somewhat different.

A more convenient representation of these effects is given in Fig. 16.8,
which is a partial-equilibrium diagram of international trade in good X. The
line I; % is the import-demand curve in H (that is, it is the horizontal dlffer-
ence between § and D in the import region in Fig. 16.7), and the line Ef + is
the export-supply curve for Country F. The free trade equilibrium is at point
I, with imports equal to O1,; (equal to @ 1§ 2 in Fig. 16.7). When Country
H imposes a tariff, its tariff-distorted import-demand curve becomes I , (it
would be hq if an unport—equlvalent quota were introduced). Trade volume
shrinks to Q1 ,, domestic price in H rises to p. , and foreign price falls to p,’.
The higher price in H generates the following welfare effects: deadweight
efficiency losses of area JKI (the sum of ACE and DFB in Fig. 16.7} and
tariff revenue or quota rents of p,p;'L.J, which consist of a transfer from
consumers (area p.p;K.J) to revenue receipts and a terms-of-trade gain
(area p;p;'LK). Thus, Country H experiences a net gain or loss from the
trade barrier of area p}p}'LK — JKI.'® On the other hand, Country F
experiences a terms-of-trade loss equal to H's terms-of-trade gain (this is
simply an income transfer between nations) and a further efficiency loss of
area KLI However, note that if the restriction were a VER, so that Country
F achieved a terms-of-trade gain by selling good X at price p,, the welfare
effect in H would be a loss of p.p;IJ, and the effect in F would be a net gain
orloss of p,p;KJJ — K LI In any case, the global net welfare loss is JLI

Many economists have used these principles to caleulate estimates of
the welfare effects of various trade barriers. Of course, the actual approaches
are more sophisticated than these diagrams would suggest. Notice that the
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results of such exercises depend critically on the elasticities of supply and
demand that are assumed to exist, so there is a wide range of estimates
available of the effects of major trade barriers. We review a small subset of
studies of U.S. trade protection here, presenting average estimates.”

In Table 16.1 we show recent estimates of the costs of some major
U.S. trade actions. For example, the United States has had long-standing
import quotas on dairy products (cheese, ice cream, and so on). Available
estimates suggest that, per year, the dairy quotas cost U.S. consumers
some $5.5 billion per year, while transferring nearly $4 billion to dairy
farmers and processors.® Quota rents are perhaps $250 millicn per year
and are earned by U.S. dairy importers. If we suppose that around half of
that represents a transfer from U.S. consumers to quota recipients, the net
deadweight efficiency loss to the United States (areas CAE and DFB in Fig.
16.7) amount to $1.4 billion. The remaining rents are a gain for the United
States, generating an overall welfare loss of $1.28 billion per year. Foreign
exporters are estimated to lose $140 million per year because of U.S. dairy
quotas. The United States also has quotas on imported sugar, except that
U.S. law allows foreign exporters to charge the American price for sugar,
thereby earning the quota rents. American welfare is harmed by perhaps
$460 million per year, while foreign welfare is reduced by $950 million per
year because the deadweight efficiency losses from producing less sugar far
outweigh the terms-of-trade gains from the quota rents,

We have mentioned the automobile VERs before. These were negotiated
with Japan in the early 1980s and by 1985 were estimated to cost U.S.
consumers some $5.8 billion per year in higher car prices. In total, welfare
was reduced by perhaps $3.2 billion per year. However, the VER rents
earned by Japanese automobile firms (and the rents earned by European
firms because they could also raise their prices in the U.S. market) actually
resulted in a welfare gain for foreign countries. The most costly import
barriers are the bilateral VERs imposed on textiles and apparel by the
United States under the terms of the Multifiber Arrangement (MFA). These
restrictions are estimated to cost American consumers $27 billion per year
in higher clothing prices. Quota rents are earned by foreign countries so that
the United States suffers a large overall welfare loss. However, the quota
rents are insufficient to compensate for the large deadweight efficiency
losses in the exporting nations from the VERs, and those nations annually
lose some $5.5 billion. Because similar VERs are imposed under the MFA
by most other developed nations, the global welfare losses from textiles
protection are quite large indeed.

Finally we mention the interesting case of a small “trade war” between
the United States and Canada. In 1986 the United States imposed a 15
percent tariff on imports of construction lumber from Canada, charging
that because Canadian provinces charged their loggers very low fees to
harvest trees, the resulting lumber exports were effectively subsidized.!?
The effect of this tariff was actually to raise U.S. welfare by virtue of large
terms-of-trade gains. After all, the United States is Canada’s largest market
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by far and therefore has significant price-setting power. Canada’s welfare
declined, of course, because of the inefficiencies imposed on the economy
and because of the terms-of-trade loss. After intense negotiations, the two
countries agreed to replace the American import tariff with a Canadian
export tax, which had the same effect on prices and efficiency losses in
both countries but which served to shift the tax revenues from the United
States to Canada. Accordingly, the net welfare effect seems to have been
negative for the United States and positive for Canada, at least in this
simple framework.?® Note the interesting implication of this case and the
fact that most of the quantitative trade barriers allow the foreign countries
to earn quota rents; as a matter of policy, the United States often seems
to prefer transferring trade-policy revenues or rents to exporting partners.
Presumably, this is done in order to maintain good foreign relations.

We close this section with some important observations on these cost
estimates. First, many have pointed out that these welfare costs of protection
are quite small in relation to economic activity. For example, the sum of
the U.S. deadweight losses in Table 16.1 is $10.13 billion, while overall
welfare losses add up to $16.48 billion. In 1986, however, American GNP
was $4.3 trillion. Thus, the net welfare costs of these barriers, the most
visible of U.S. import restrictions, were around 0.3 percent of GNP. This
may seem too small a price to warrant much concern about the effects of
trade protection or 1o warrant complicated international negotiations over
trade liberalization.

However, there are other costs to consider. First, even if net costs
are low, consumer costs are substantially higher. They amount to some
$47.5 billion in Table 16.1, or 1.1 percent of GNP. Moreover, this represents
a particularly costly means of taxing individuals to achieve some goal
associated with trade protection. For example, it is estimated that the auto
VERs protected perhaps 56,000 U.S. manufacturing jobs from destruction by
imports, suggesting that consumers were implicitly taxed around $105,000
per job. In principle, it would have been far cheaper to establish a direct tax
in order to pay retraining and relocation subsidies to U.S. autoworkers or
even simply to pay them their prior wages. Second, we have pointed out that
most of the estimates available are based on partial equilibrium calculations.
Studies based on general equilibrium models tend to find higher net costs of
protection. Third, the estimates in Table 16.1 do not attempt to measure the
resource wastes from rent-seeking activity as firms try to convince the U.S,
government to adopt and maintain these trade barriers. Fourth, it is surely
the case that the imposition of VERs on autos, machine tools, and other
manufactured goods has expanded the domestic market power of U.S. firms,
inducing further price increases and consumer costs that are not aceounted
for in those figures.

Perhaps most significantly, however, the estimates we have discussed
present results based generally on static models with constant returns to
scale. If we also try to account for the costs imposed by trade proteetion on
the economy from having smaller economies of seale and himited industry
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rationalization, the apparent welfare costs can be larger. For example, in the
study by R. Harris that we reviewed in Chapter 14, the elimination of tariffs
on trade between the United States and Canada was expected to expand
scale economies and raise worker productivity in Canadian industries,
thereby substantially raising the expected welfare gains to Canada from
the free trade agreement. Moreover, there may well be significant dyramie
gains from trade liberalization associated with technological improvement
and improved resource allocation aver time, To date, such effects have not
been measured very satisfactorily.

'16.6 CONCLUDING REMARKS

Nontariff barriers are similar to tariffs in a very basic sense. Nontariff
barriers restrict trade, raise import prices, and redistribute income just
as tariffs do. The most common NTBs are probably quotas, which impose
quantitative restrictions on imports. We also discussed voluntary export
restraints and other forms of quantitative trade restrictions. The main
conclusions from our analysis include the following.

1. There are circumstances under which quotas and tariffs have identical
effects. Major circumstances in which quotas and tariffs are not equivalent
include: (a) the issuing of quotas by methods other than license auction,
(b) domestic growth and preference shifts, (c) domestic or foreign price
fluctuations, and (d) domestic monopoly power.

2. The welfare effects of tariffs are easier to measure than those of nontariff
barriers, for several reasons. First, tariffs are direct and measurable,
while many NTBs, such as discriminatory taxes or regulations and
import licensing, are indirect and hard to measure, It is interesting
to note that economists generally try to convert nontariff barriers to
tariff equivalents when trying to assess the impact of NTBs on various
domestic variables. Second, tariffs are a visible form of taxation, at least
to the affected businesses, whereas NTBs tend to be less apparent in
their operations and effects. The visibility and measurability of tariffs is
important in helping to simplify trade liberalization negotiations. Third,
revenues created by tariffs are earned by the government treasury, while
the rents from many NTBs (except in the rare case of auctioned quotas)
generally end up in the handas of private companies and individuals, often
in a highly arbitrary manner. This fact inevitably provides incentives
for rent-seeking behavior that wastes economic resources. Fourth, tariffs
probably cost less to administrate, largely because the red tape associated
with numerous quantitative import barriers tends to lead to a waste
of time and effort on the part of importers working their way through
the bureaucratic process. Finally, as we discussed earlier, guantitative
import barriers tend to reduce the contestability of domestic markets far
more than do tariffs, suggesting that NTBs are more costly in domestie
welfare terms. Of course, this very fact helps explain why domestic firms
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typically prefer to be protected by quantitative restrictions rather than
trade taxes.

8. There are many numerical estimates of the welfare costs and benefits
of tariffs and NTBs, though most are of a partial-equilibrium nature.
These studies typically find that the static net welfare effects, including
deadweight losses and international rent transfers, are quite small as
a percentage of national output. However, such estimates tend to miss
important effects on welfare arising from the fact that trade barriers may
well inhibit the attainment of scale economies, industry rationalization,
and dynamic competition and growth.

PROBLEMS

L Suppose that a small country reaches an agreement with its trade partners to
limit its imperts by use of a VER. Show the welfare effects of this trade restriction
for the importing country.

2. Draw a diagram such as Fig. 16.3 in which one country has an import quota and
the other an export quota. What are the equilibrium terms of trade?

8. Suppose_ the domestic excess demand for some good grows. Show what happens
if the domestic market is protected by a quota or an initially equivalent tariff.
Which instrument leads to the better welfare outcome for the country?

4. We know from earlier chapters that domestic factor prices depend on domestic
commodity prices and outputs. Suppose X is labor-intensive. Compare the effects
on the real wage under tariffs and quotas as the economy grows, as in Fig. 16.5.

5. In light of our analysis of manopoly, discuss the use of auction quotas with respect
to the resulting price and quantity decisions of a domestic monopalist. If the
manopalist gains control of the entire import quota allotment, how much will the
monopalist produce domestically?

NOTES

1. Strictly speaking, this is true only if the auction takes place among perfectly competitive
bidders. Alternatively, if only a few importing firms bid for the important licenses, there
would emerge some sharing of the quota rents between the firms and the government.

2. Rent-seeking was initially analyzed by A. Krueger (1974), who also showed that the
implied welfare costs from this activity in highly distorted economies can be significant.
Rent-seeking is a specific version of the general process called directly-unproductive-profit-
seeking, as analyzed by J. Bhagwati (1982).

3. The General Agreement of Tariffs and Trade is typically referred to as the GATT. See
Chapter 20 for a detailed treatment.

4. Alternatively, we could analy2e the effects of shifts in preferences for good X, which exercise
we leave to the reader.

5. See Fishelson and Flatters (1975) and Young (1979).

6. Determining exactly how this excess-demand curve would shift is problematic because the
extent of the shift depends on the cost curves of the domestic monopolist.

7. See Bhagwati (1968) and Kaempfer, McClure and Willet (1989),

8. See Kaempfer and Marks (1993).
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9. In Chapter 20, Administered Protection, we go into much more detail discussing the actual
practice of protection, including such measures as couniervailing duties and anti-dumping
tariffs and safeguards. Baldwin (1974) also presents a good general discussion of various
measures of protection.

10. See Kaempfer and Lowenberg (1988) for an analysis of the political economy of the use of
internatioral economic sanctions.

11, We discuss issues of regulation and trade more fully in Chapter 20,

12. One common example of such provision is in trade in advanced military weaponry. Sweden,
for instance, will import U.S. fighter planes only if a considerable part of the plane is
actually built in Sweden or is made of Swedish components. )

13. The precise equilibrium would depend on preferences and the production frontier in country
H, which we do not consider further.

14. Strictly speaking, this makes sense only if D is an income-compensated demand curve or
if changes in income do not affect the demand for good X. Otherwise, as price changes, so
will real national income, shifting this demand curve and complicating the computation of
consumer surplus. This qualification is rarely considered in applied work.

15. Producer surplus is most appropriately considered rents to the specific factors in the
domestic X industry.

16. An appropriate way of considering JRJ as a deadweight loss is to note that the economy
could import I,1,; units of X at the free trade price and enjoy net gains (consumer surplus
gains minus producer surplus losses) of J 1 Y P

17. R. Feenstra (1992) provides a useful review of recent work on U.5. trade barriers.

18. It is interesting to note that the monetary benefits of trade protection are often embedded
(or “capitalized”) in the prices of the assets they protect, such as farmland or cows. It has
been estimated that these producer benefits amount to $450 per dairy cow.

19. This is an example of a counterveiling duty, which we consider in detail in Chapter 20.

20. Canada removed its tax in late 1993, arguing that its extraction fees and other charges
were sufficiently raised to aveoid any export subsidization. As of mid-1994, however, the
United States was threatening to reimpose its tariff.
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17.1 INTRODUCTION

An interesting and important phenomenon occurs when governments are
observed to act as agents in support of large domestic firms in the inter-
national marketplace. Certain governmental actions are designed to give
domestic firms strong advantages over foreign rivals in competing for inter-
national business. These actions often involve some direct or indirect form
of subsidy that lowers the production costs of the domestic firms relative to
their competitors’ costs.

Although such subsidies or other forms of support may increase prof-
its for the national firms, analysis in previous chapters (e.g., Chapter
10) should warn us that this in no way implies that these subsidies are
welfare-improving for the country. On the other hand, knowing that large,
imperfectly competitive firms are “under-producing” (producing outputs for
which price exceeds marginal cost) might make us suspect that measures
to stimulate the production and sales of large domestic firms are welfare-
improving.

292
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During the decade of the 1980s, numerous scientific papers were
produced that examined trade policies such as tariffs and quotas under con-
ditions of imperfect competition and increasing returns to scale. This body of
work has become known as the “strategic trade policy literature,” however
inapt the apellation. Many interesting models in the literature produced
non-traditional results, such as a finding that a production subsidy or an
export subsidy can improve welfare. This result never holds in a competitive,
distortion-free environment. Other authors changed the basic assumptions
of some models in seemingly harmless ways, thereby completely reversing
the findings.

The resulting literature is full of special cases, models, and results
that do not generalize in any simple fashion. The strategic trade policy
literature is not a useful guide to government policy at this time. Yet, taken
together, this collection of special cases may help us better understand how
our global economy’s trade is increasingly dominated by large, multinational
firms. In this chapter, we will examine a number of special cases in order
to get a sense of the strategic trade policy literature and to become familiar
with some differing economic environments and the results they produce.
In particular, we will consider the degree of competitiveness and whether or
not firms can enter or exit an industry in response to changing profits. The
final sections of the chapter consider a few other important dimensions of
strategic trade policy.

17.2 EXPORT RIVALRY I:
COURNOT COMPETITION!

In this section and the next, we will consider the simplest possible model.
There are two countries, Home and Foreign, each having a single firm that
produces a similar product. We will assume that there are no domestic
sales and that each firm sells its product only to a third country. The
result of this unlikely assumption is that changes in profits of one nation’s
firm are equivalent to changes in national welfare. There is no conflict
between a profit increase from higher prices and a reduction in domestic
consumers’ welfare. The job of a government in this model is very simple:
help the domestic firm earn the highest possible profit in the international
marketplace.?

Here we will present a diagrammatic analysis; a formal algebraic
analysis appears in Section 17.4 for those who are interested. A Cournot
model, in which a firm can be thought of as choosing its best output given the
output of the other firm, is characterized by a construction called a reaction
curve, which gives the firm’s optimal output for every possible output of its
rival.

The reaction curve for the Home firm ig shown in Fig. 17.1 as RC,,. The
reaction curve is downward-sloping: as X; increases, the market remaining
for the Home firm essentially shrinks, making it optimal for the Home firm
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o A Home country’s Cournot reaction curve.

to reduce its output, X,. Point A in Fig. 17.1 is the output the Home firm
would produce if the Foreign firm produced nothing, and point B is the level
of X; at which the Home firm quits preducing entirely.

With some further analysis, we could derive a set of iso-profit curves
for the Home firm, shown as w31 < 72 < w3 Each point on one iso-
profit curve yields the same level of profits for the Home firm. The Home
firm’s profits impreve as its rival’s output, X, decreases, so the Home firm
moves to higher iso-profit curves as it moves down the reaction curve. The
reaction curve is in fact the locus of points where the Home firm's profits are
maximized for given levels of X;. Thus, RC, connects all of the “top” points
on the iso-profit curves. The best possible point for the Home firm in Fig.
17.1 is point A, where it is a monopolist.

A similar reaction curve for the Foreign firm is shown as RCs in Fig.
17.2. RCy, and RCy are in fact mirror images of each other under assumptions
used in Section 17.4 (including the assumption that the firms have equal
marginal costs). The Cournot equilibrium for the Home and Foreign is given
by point C, where the two reaction curves intersect; each firm is choosing
its optimal output given the output of the other firm. The Foreign firm
has iso-profit curves corresponding to those of the Home firm, with these
curves being vertical on RC;; RCf is the locus of optimal choices of X
for given levels of X . The iso-profit curves at the Cournot equilibrium for
the Home and Foreign firms are shown as #,, and mp, respectively. These
igo-profit curves are perpendicular to each other at the Cournot equilibrium,
indicating that each firm is choosing its optimal output given the output of
the other firm. The hatched area between these two iso-profit curves gives a
region in which both firms could be better off by agreeing to reduce outputs.

Now consider an activist government in Country H. The Foreign firm'’s
reaction curve RC; could be thought of as a constraint: any profit-maximizing
output that the Home government can help the Home firm attain must lie
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X, FIGURE 17.2
Cournot equilibrium.
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on the Foreign reaction curve RC;. In Fig. 17.2, we see that the best
possible point for the Home firm is point S, where iso-profit curve mwy, is just
tangent to the foreign reaction function RCy. How can the Home government
influence the situation so that the Cournot equilibrium will shift to S in
Fig. 17.2? One way would be to give the Home firm an output subsidy. This
would reduce the Home’s firm’s marginal cost, making it willing to supply a
larger quantity of X;, for any given level of X;. In other words, the output
subsidy would shift the Home firm’s reaction curve to the right in Fig. 17.2.
If the Home government chooses the most effective subsidy, the Home firm’s
reaction curve will shift just enough to pass through peint S in Fig. 17.2.
This new reaction curve is shown by the dashed line. The Home firm earns
higher profits in international markets, and these profits are a component
of Home’s national income.?

Note that the Foreign firm is worse off after the Home subsidy. The
Foreign firm is on a lower iso-profit curve than 7. in Fig. 17.2, so Foreign
national income is reduced. The subsidy’s effect of making Home better off
and Foreign worse off is generally called rent shifting; oligopolistic rents in
this market are shifted from the Foreign firm to the Home firm.*

This argument, as illustrated in Fig. 17.2, establishes a case in which
active government support for a domestic firm in the international market-
place can increase national welfare. But it is a fragile argument, as we shall
show in the next section.

17.3 EXPORT RIVALRY II:
BERTRAND COMPETITION?

A plausible alternative to the Cournot assumption that firms pick guantities
is that firms pick prices. Each firm picks its optimal price given the price of
its rival. This is known as Bertrand competition. This difference might seem
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insignificant, but it actually reverses the result of the previcus section. The
Home government’s optimal policy is to tax the Home firm, not subsidize it.

The difference arises because Bertrand competition is inherently more
competitive than Cournot competition. Bertrand competitors produce more
than Cournot competitors; indeed, there is a sense in which the Bertrand
competitors are preducing “too much” and Cournot competitors “too little.” A
tax by the Home government can restrain Bertrand competition and thereby
reduce profits of the Home firm by less than the resulting tax revenue. Home
welfare therefore increases.

In a Cournot situation, the Home firm behaves as if increasing its
output will not lead the Foreign firm to alter its output when in fact, Foreign
will lower ita output. In a sense, the Home firm behaves as if the market is
more competitive than it actually is and produces too little. In a Bertrand
situation, the Home firm behaves as if decreasing its price (increasing its
output) will not lead the Fareign firm to change its price. This must mean
that Home behaves as if Foreign will respond by reducing its output (Foreign
must reduce its output to hold its price constant because demand shifts to
Home when Home reduces its price). But in fact, Foreign will respond by
lowering its price (increasing its output). In a sense, the Home firm behaves
as if the market is less competitive than it actually is and thus produces too
much.

If two firms in Cournot equilibrium were suddenly changed into
Bertrand competitors, each firm would feel an incentive to increase its
output, believing that the other firm would respond by reducing its output
rather than by holding it constant as under Cournot behavior. In Bertrand
equilibrium, the outputs of the two firms will be higher and their profits
lower than under Cournot competition. Thus, Home’s “conjecture” about
how Foreign will respond to a change in its output (and vice versa) is crucial
to determining the equilibrium.

Figure 17.3 shows a Bertrand reaction function for the Home firm,
labeled RC,. In the Bertrand case, the axis shows prices rather than
quantities. If the Foreign firm raises its price py, the demand for X; decreases
and the demand for X; increases. Because of the increased demand, it is
optimal for the Home firm to increase its price p, (generally by less than the
increase in py), giving the Bertrand reaction curve an upward slope. A set of
iso-profit curves for the Home firm can be derived here in the same fashion as
in Fig. 17.1. Profits of the Home firm increase as the Foreign firm increases
its price, because when py increases, more demand is shifted to the Home
firm. Figure 17.3 shows three iso-profit curves with 3 > w59 > @41, The
reaction curve RC,, is the locus of “bottom™ points on the iso-profit curves;
that is, the reaction curve gives the optimal (profit-maximizing) level of p,
for each level of py.

Figure 17.4 adds the corresponding reaction curve for the Foreign firm,
RC;. Bertrand equilibrium is given by the intersection of the reaction curves
at point B. At the Bertrand equilibrium, the two iso-profit curves mp, and
g, are perpendicular: each firm is choosing its optimal price given the price
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of the other firm. The hatched area between the two iso-profit curves is a
set of mutually preferred points at which both firms could achieve higher
profits if they cooperated to increase prices.

Now consider an activist Home government as we did in the previous
section. The Foreign reaction curve RCy can be thought of as a constraint,
and the Home government’s task is to help guide its firm to the highest
profit level consistent with this constraint. The best point for Home on RCy
is point 7, with corresponding profit level #;; in Fig. 17.4. The appropriate
policy for the Home government is to shift the Home firm’s reaction curve to
the right, to the position of the dashed line through T. But the appropriate
policy is now an output tax, the reverse of the optimal policy in the Cournot
case. When the reaction curve is shifted to the right, the Home firm wishes
to charge a higher price p;, for any given level of py. This is consistent with

Py

’ Tfﬁ
AL
4 H’s shifted RC

) p FIGURE 17.4
0 % Bertrand equilibrium.
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a higher level of marginal cost for the Home firm and is accomplished by a
tax rather than a subsidy.

It is interesting to note that H’s tax also serves to raise the profits
of the Foreign firm, whereas the optimal subsidy in the Cournot case
lowered the profits of the Foreign firm. As indicated above, we can think
of Bertrand equilibrium as characterized by each firm’s belief that there
is less competition then there actually is; hence, the firms are producing
“too much.” The tax imposed by the Home government acts to restrain
competition, benefiting the Foreign firm as well as the Home country.®

The contrast between this result and that of the previous section serves
to illustrate the caveat offered in the introduction to this chapter. The theory
of strategic trade policy is very sensitive to the underlying assumptions and
cannot be taken as a reliable guide to government policy at this time.

174 THE FORMAL MODEL

The results derived in the previous two sections are not always valid, and
they depend in particular on the shape of the demand functions and the
firms’ cost functions. One simple, underlying model that does produce the
results shown in Figs. 17.1-17.4 (including the linear reaction functions)
assumes that the consumer’s demand curve is linear and that the Home
and Foreign firms have constant marginal costs. We will assume for a
reason noted presently that the Home and Foreign firms produce imperfect
substitutes Let p; and py denote the prices of the Home and Foreign goods,
respectively. The consumer’s {inverse) demand functions for the two goods
are given by

pr =a —bX, —eXy pr=a "be —cXp b>c 17.1)

The assumption that b > ¢ implies that the goods are imperfect sub-
stitutes. The revenue for each firm is price times output.

Rh = phXh = aXh - bX;% - C‘X/‘X;,

(17.2)
Rf = prf = aXf - beE - CXth
A firm’s marginal revenue is the change in revenue associated with a small
change in cutput. We first make the Cournot assumption that each firm
regards its rival’s output as fixed. The firms optimize by setting marginal
revenue equal to marginal cost (here we employ mathematical derivatives).
dR,

M:Rh = dXh =4a —szhAch = my

dR;
MRf = d—)ff =0 _2be_CXh =m,-

(17.3)

where my and my are the marginal costs of the Home and Foreign firms,
respectively. The marginal-revenue-equals-marginal-cost conditions can be
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solved to give each firm’soptimal output as a function of the other firm’s output.

a—m o a — m, C
X, :[ o h]_%xf X,={ f]——Xh (17.4)

2b 2b

These two equations are the Cournot reaction functions of section
17.2. The horizonal intercept of Home's reaction curve RC;, is (@ — m )/(28),
the amount the Home firm would produce if X; = 0. The slope of RC,, is
dX;/dX; = —(2b)/c. The corresponding comments apply to the Foreign
firm’s reaction curve RC;. The Cournot equilibrium is given by the solution
to the two simultaneous equations in Eq. (17.4), the intersection of the two
reaction functions. In the case where the marginal costs of the two firms are
equal, this is given very simply by
a—m
2b +c¢

Now we turn to the Bertrand case. We can use the inverse demand
functions in Eq. (17.1) to solve for the demands for X, and X; as functions
of pp, and p;. These are given by

_lab —ac)—bpy +cpy

X, =X, = when m, =my =m (17.5)

Xp = 2 _ .2
b -c (17.6)
X, = (ab —ac) — bpr +cpy
f= b2 —c2

Note that the demands are not well defined if 6 = ¢, the case in which the
two goods are perfect substitutes. If the goods are perfect substitutes, then
X; gets all the market if p, is only barely below ps, and vice versa. The
model has a bang-bang property (flipping from one extreme to the other)
if the goods are perfect substitutes, which is why we have modeled them
as imperfect substitutes. Profits for the two firms are given by price minus
marginal cost times the output levels, given in Eq. (17.6).

(pr — mp)N(ab —ac) — bpy, +cpy)
Th =

B? -2
a7.7)
_ (pf — meXlab —ac) ~ bpr +cpy)
= 2 —c?

The Bertrand assumption is that each firm picks its optimal price given
the level of the other firm’s price. To find each firm’s optimal price given the
price of the other firm, we must first set the derivative of their respective
profit equations in Eq. (17.7) equal to zero.

dwn, _ab-ac —2bp, +cpr +bm

dph - b2—-c2 =0

(17.8)
d 7y _ ab —ac —2bpr +cpy, +bm -0
d pr b2 -2

These equations can now be solved to show each firm’s optimal price given
the price charged by the other firm.
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[ab—ac+bm ¢ [ab—ac+bm] c
Pr=|—p— Pr=|———5——

25 + a5Pr 2 pp (17.9)

o
The first equation is the Bertrand reaction curve of the Home firm, RC,
in Fig. 17.4, and the second equation is the Bertrand reaction curve of
the Foreign firm, RCs. The slope of the Home firm’s reaction curve is
dpsldpy, = 2b/c, and the slope of the Foreign firm's reaction curve is
dpsldpn = cl(@2b).

For comparison purposes, we can solve the two reaction functions
for the Bertrand equilibrium, assuming equal marginal costs in the two
countries (m, = my), and then work backward to get the (identical) Bertrand
outputs of the two firms. These are given by

(]

a —m a-—m
26 +¢c—c2b” 2b+¢

where the right-hand side of the inequality is the Cournot output level
given in Eq. (17.5). In this case, we see that the Bertrand equilibrium
is more competitive than the Cournot equilibrium, as we asserted in the
previous section of the chapter. Outputs of both firms are higher in the Ber-
trand equilibrium, and this higher level of compstition gives rise to the
result in the previous section that a tax actually helps a country’s welfare
by “restraining” competition.

X}‘ = Xf = m =nmp = my (1710)

17.5 ADDING DOMESTIC CONSUMPTION
TO THE COURNOT MODEL

In this section, we return to the Cournot model of Chapter 11, in which
there are just two countries, Home and Foreign. Each country’s domestic
firm produces X, the goods produced in both countries are identical, and
each country consumes X. Home and Foreign are assumed to be identical
countries. For a reminder, Fig. 17.5 reconsiders the case of a production
subsidy in a competitive model discussed in Chapter 11. In free trade, the
country exports X, producing at @ and consuming at C, with the world price
ratio given by p*. Now suppose that the government puts a production
subsidy on X, which implies that the producer price ratio now exceeds the
consumer price ratio. Producers will now increase the production of X to a
point like § ', with consumption occurring at C'. Exports increase, but this
is at the expense of a deterioration in welfare.

The effects of this subsidy may be even farther-reaching. Note in Fig.
17.5 that the country has increased both its imports and its exports at the
price ratio p*. If the country has some influence over world prices, this will
force up the price of Y and force down the price of X. A new equilibrium
might occur at a price ratio p’, with production and consumption at @ " and
C ", respectively. There has been a further deterioration in welfare due to
the deterioration in the terms of trade.
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x FIGURE 17.5
Production subsidy in a competitive model.

Figure 17.5 thus gives us the standard view of a production subsidy,
and similar results hold for an export subsidy, as we noted in Chapter 15.
In the standard competitive trade model, neither production subsidies nor
export subsidies are optimal. Note further that the deterioration in the
terms of trade for the country imposing the subsidy must constitute an
improvement in the terms of trade for the other country. Foreign’s welfare
improves as a consequence of Home’s subsidy. The apparent reason for this
is that Home is now selling its export good more cheaply to Foreign. In this
model, Home should oppose a production subsidy on the export good, while
Foreign should welcome it. )

These results can be reversed in a simple Cournot model of the type
developed in this chapter and in Chapter 11. The situation is shown in Fig.
17.6. Y is a competitive good produced with constant returns to scale, while
X is produced with increasing returns in the form of a fixed cost, Y ¥, and
a constant marginal cost. This marginal cost in terms of good Y is given by
the slope of . X in Fig. 17.6.

X  FIGURE 176
Production subsidy in a Cournot model.
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Suppose that we initially have two identical countries and that a single
X producer in each country is engaged in Cournot competition with the X
producer in the other country {see Chapter 11, Section 11.5), Because of the
scale economies, the price must exceed marginal cost (Chapter 12), and s0
equilibrium in each country could be at a point like A in Fig. 17.6 with a
price ratio p*. Because the countries are identical, no net trade takes place,
so each country consumes at A and produces at A in Fig. 17.6.

Under reasonable demand assumptions (such as those of the previous
section), a small production subsidy to the Home firm will have the effect on
the Home country shown in Fig. 17.6 and the effect on the Foreign country
shown in Fig. 17.7. In the Home country, the production subsidy stimulates
production to point B in Fig. 17.6 and causes the Home country to export X,
The increased production of X also causes the world price of X to fall to a
new level, shown by p’ in Fig. 17.6. Consumption oceurs at point C, which
constitutes a welfare improvement over A.

Note the contrast between Figs. 17.5 and 17.6. The reason for the
welfare improvement in Fig. 17.6 is that the initial price ratio exceeds
marginal cost. With price (the value of X to consumers) greater than marginal
cost, there is a welfare gain in stimulating the production of X. It does not
follow that an even larger subsidy will continue to improve weifare, and in
fact, it ean be shown that the deteriorating terms of trade will eventually
outweigh the favorable preduction expansion effect. Nevertheless, Fig. 17.6
makes it clear that there does exist a case for a small production subsidy
when there are scale economies and/or imperfect competition and when
initial exports are zero.

FIGURE 17.7
o - X  Effect of Home's production subsidy
X on Foreign.
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Welfare effects on Foreign are shown in Fig. 17.7. The increased
production by Home means that it captures a larger share of the world
market, or alternatively, that the demand curve facing the Foreign firm
shifts left at each price of X. The Foreign firm will reduce production,
moving to a point like B in Fig. 17.7. The price ratio has fallen to p' here as
in Home so consumers in F import X to arrive at the consumption bundle
C in Fig. 17.7. Foreign welfare has deteriorated. This last result is not
inevitable. We could have drawn Fig. 17.7 30 that the price ratio p’ would
cut through the indifference curve passing through A, achieving a higher
utility level in F. But the point is that the subsidy in H could make Foreign
worse off; this contrasts with the result in the constant returns, perfect
competition model that the subsidy in H must make Foreign better off.

17.6 FREE ENTRY AND EXIT

The argument that a country can gain through the use of a production sub-
sidy when there are scale economies and/or imperfect competition turns out
to be fragile. Different assumptions from those used to produce the case in
Fig. 17.8 can reverse the conclusion. We saw one example of this in Section
17.3: Bertrand behavior (choosing prices as strategic variables) can lead to
conclusions about policy that are opposite to those obtained under Cournot be-
havior (choosing quantities as strategic variables). In this section, we present
another important modification of the basic Cournot model. Instead of using
a model with only one firm in each country, let us now assume free entry of
firms in each country up to the point where profits are zero. This is certainly
a realistic assumption for many if not most manufacturing industries.

Figures 17.8 and 17.9 show a apecial case from Horstmann and
Markusen (1986). In addition to assuming free entry, they assume that
firms behave in a Cournot fashion (as in Chapter 11) and that consumers
have linear demand curves as in Section 17.4. The technology of production
in the X sector is characterized by the same assumptions we have used
in this chapter: fixed cost plus constant marginal cost, and a single factor
of production. Given these assumptions, a specific production subsidy in H
results in the entry of additional firms, and each firm continues to produce
the same output at the same average cost as before the subsidy.

The eguilibrium is shown in Fig. 17.8, where point A is the initial
equilibrium and p* is the initial price ratio. Figure 17.8 is similar to Figs.
17.6 and 17.7, except that the initial equilibrium involves average-cost
pricing as a consegquence of the free-entry assumption (p* equals the slope
of the chord connecting A with ¥). The production subsidy creates profits
that lead to the entry of new firms. These firms use additional resources
for fixed costs, so the production frontier shifts inward to YF ‘X in Figure
17.8. In the new equilibrium, each firm produces the pre-subsidy output at
pre-subsidy average cost, and so the new production point is B. (The average
cost of production is the same at A and B.)
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FIGURE 17.8
X  Production subsidy with free entry
and exit.

However, the subsidy does imply that the consumer price ratio is less
than the producer average cost, and so the consumer price ratio is shown
by p’ in Fig. 17.8. H will export X to arrive at consumption bundle C.
Production of X has increased, but welfare has deteriorated. The reason
is that the inecreased production of X has not resulted in the capture of
scale economies but has come from the ineflicient entry of new firms, each
producing at the old scale. The possible gains that we saw in Fig. 17.6 are

FIGURE 17.9
X  Effect of Home's production subsidy
on Foreign with free entry and exit.

I T Lo
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now dissipated by entry and the use of scarce resources to finance fixed
costs.

The situation for Country F is shown in Fig. 17.9. The initial equilib-
rium at point A and price ratio p* is identical to the equilibrium for Country
H at A in Fig. 17.8. The Home subsidy forces down the price of X, and so
the Foreign firms now make negative profits. Because the firms in each
country have identical costs and because trade is free, the unsubsidized
firms in F cannot compete against the subsidized firms in H (remember
that the latter make zero profits). All the Foreign producers of X are driven
out of business, and Country F specializes in ¥, Production occurs at ¥, and
consumers import X to reach the consumption bundle C. The trade vector
Y C in Fig. 17.9 is equal but oppesite to the trade vector CB in Fig. 17.8, so
that trade balances as is required for an equilibrium.

Figure 17.9 shows that country F is better off as a consequence of
the subsgidy in H. Country H is worse off, so this combined result is much
like the one obtained from a constant returns, perfect competition model.
The comparison is appropriate. In the case of free entry (at least under
the specific assumptions used here), scale economies are not captured as
a consequence of the subsidy, but rather, new firms are added at constant
scale almost as if the industry had constant returns. It is also true that no
rents are transferred to Country H because, with free entry, there are no
rents being earned (profits are always zero in equilibrium).

For the ambitious reader, we can use the model of section 17.4 to give a
brief demonstration of how a production subsidy leads only to entry and not
to changes in individual firm outputs.? Suppose that there are n identical
firms in total, and consider firm i, whose output is denoted by X; . The output
of a representative “other” firm is denoted X; . The price of the good (all firms
produce the same good) and the revenue of firm i are given by

p=a-bX;+(n-1X;} R; =pX; =aX;-bX}-(n-1X;X; (17.11)

Firm i’s optimization condition that marginal revenue equals marginal cost
(m) is given by
dR;
MR, = - =a —-2bX;, - b(n - 1)X; =m (17.12)
dX;
Free entry and exit occur until profits are zero. This can be expressed as the
condition that price equals average cost (m + F/X).

p=a-bX, ~bln - 1K =m + 5 (17.13)
i
If we solve Eqs. (17.12) and (17.18) for X, , we get bX; = F/X;, or
g 1/2
X; = (F) (17.14)

The output of an individual firm is independent of marginal cost. Thus,
a government tax or subsidy on output, which changes the firm’s marginal
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cost, has no effect on the output per firm in general equilibrium. A subsidy
leads only to the inefficient entry of additional firms, as shown in Fig. 17.8.

17.7 IMPORT PROTECTION
AS EXPORT PROMOTION

Another interesting example of the strategic use of export subsidies occurs
when the marginal eosts of production are decreasing.® Suppese that a U.S.
firm and a Japanese rival are both selling in their own markets, exporting
to the other’s market, and perhaps selling in third countries. Assume that
marginal cost decreases with the amount produced. Now assume that the
Japanese erect a trade barrier (a tariff or quota) to imports of the American
product.

The effect of the Japanese trade barrier is to restrict the Japanese
home market to the domestic firm, or at least to give that firm a larger share
of the domestic market. Output of the Japanese firm increases, and that
of the U.S. firm falls, given constant levels of sales by each firm in other
markets. This change in output levels implies a decrease in the marginal
cost, of production for the Japanese and an increase in marginal cost for the
U.S. firm. Thus, there will be further ramifications of the Japanese trade
barrier in that the Japanese firm will now be more competitive in the U.S.
market and in third-country markets. Conversely, the U.S. firm will be less
competitive in its home and third-country markets.

The equilibrium condition that marginal revenue equals marginal cost
now implies that the Japanese firm will expand sales in the United States
and in third countries and that U.S. sales will shrink. Rents in these markets
will be shifted to the Japanese firm, an effect described in an earlier section,
and the prices charged could even fall in the Japanese market, providing
a benefit to consumers in that country. Import protection by the Japanese
thus becomes export promotion.

This argument also holds when the scale economies are in the form of
dynamic learning-by-doing, in which marginal costs of production fall with
accumulated sales experience. Protecting or reserving the home market
for the domestic firm allows that firm to lower its costs more guickly and
therefore to compete more effectively in export markets. Some analysts have
suggested that this is exactly what the Japanese did with their domestic
semiconductor industry. By reserving their domestic market for domestic
firms, the Japanese developed a semiconductor industry that could not
have existed independently. On the basis of accumulated experience, the
Japanese are now leading exporters of semiconductors.

More recent analysis has made a similar point in a model with con-
stant marginal cost but significant fixed costs.'® Suppose that by closing
its domestic market to imports and reserving it for domestic producers, the
Japanese forced a U S, firm into exiting from the market. The exit of the
U.S. firm then has effects similar to those in the decreasing-marginal-cost
model. The exit is very costly to U.S. consumers, leaving the Japanese firms
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(collectively) in a monopoly position, extracting high monopoly rents from
U.S. consumers in the U.S. market. The Japanese firms benefit considerably
from their new monopoly status in the U.S. market. As in the earlier madel,
import protection becomes export promotion.

As in the case of the production subsidy discussed earlier, these argu-
ment may be weakened by the inefficient entry of new domestic firms in
response to the introduction of protection. Nevertheless, it again illustrates
why the existence of scale economies and imperfect competition may imply
radically different policies from those suggested by traditional theory.

17.8 QUOTAS AND VERs AS
“FACILITATING PRACTICES”

Two recent articles raise interesting points about how non-tariff instru-
ments of trade policy can lead to some unexpected outcomes in the presence
of imperfect competition and scale economies.!! Both of the authors raise
the possibility that a voluntary export restraint imposed by Home on the
Foreign exporter competing in a duopoly with a Home firm may lead to
an increase in the profits of both firms. A Bertrand duopoly model is used,
much like that developed in Seetions 17.3 and 17.4. The voluntary export
restraint puts a check on the amount the Foreign firm can export to the
Home country, but leaves the rents generated by the supply restriction
in the hands of the Foreign firm. Both authors show that the VER can
lead to an increase in the profits of both firms by restraining the “excessive”
competition associated with Bertrand pricing. In essence, the VER facilitates
collusion. In fact, this is what makes the export restraint voluntary.

With countries turning more to nontariff barriers to trade, this type
of phenomenon needs further investigation. Contingent trade policies and
domesticcontent restrictions are two types of policies that deserve more
study.'? Economists have done some work on domestic-content restrictions,
which specify the minimum domestic content a product must have to qualify
for free trade within a regional trade block.!® Their findings suggest that
these content restrictions have anti-competitive effects similar to the effects
of VERs.

17.9 TRADE POLICY IN
MONOPOLISTIC-COMPETITION
MODELS

Strategic trade policy questions have also been examined in monopolistic-
competition models of the type introduced in Chapter 12. It has been
shown that a tariff on imported, differentiated goods improves welfare,
both because of the usual optimal-tariff argument (the tariff improves the
terms of trade) and because consumer expenditure is shifted to domestic
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substitute products produced with increasing returns to scale.’® This leads
to a beneficial expansion in the domestic increasing-returns sector.

It was later shown that this result depends on the domestic and im-
ported differentiated products’ being substitutes for each other.!5 While it
may be reasonable to assume that differentiated consumer goods are gener-
ally substitutes, this is not so obvious with differentiated producer goods. An
imported machine and a domestic computer may be complements in produc-
tion, for example. Markusen (1989, 1990) showed that if the imported and
domestic differentiated products are general equilibrium complements, then
an import tariff may reduce welfare. The tariff generates a favorable terms-
of*trade effect, but the increased prieces of the imported (producer) goods
may generate a fall in demand for and production of the domestic inputs
produced with increasing returns to scale. In the terminology of Chapter 12,
this can generate a negative “production expansion effect” that cutweighs
the favorable terms-of-trade effect. Once again, we see that appropriate
policy depends heavily on the underlying structure of the economy.

17.10 CONCLUDING REMARKS

This chapter has presented some examples of why scale economies and im-
perfect competition may give governments an incentive to provide strategic
assistance to their domestic firms in international markets. By “assistance”
we mean policies such as direct or indirect subsidies that lower the costs to
domestic firms of doing business abroad.

We noted that such subsidies are not optimal in models based on con-
stant returns to scale and perfect competition. Domestic welfare deteriorates
as a cansequence of production or export subsidies, and the only beneficiaries
are foreign consumers who can buy cheaper imports. But scale economies
and imperfect competition imply an excess of price (the value of a good to
consumers) over marginal cost (the value of resources needed to produce an
additional unit). In such a situation, there is an incentive for governments
to stimulate production. Furthermore, the existence of monopoly profits or
rents in world markets may imply that a government can transfer more of
those rents to domestic firms by subsidizing domestic production.

These are important findings, but it must be remembered that their
validity rests on fairly specific assumptions, We demonstrated two cases,
Bertrand competition and free entry and exit, in which pro-subsidy argu-
ments are not valid. Arguments in favor of subsidies must, therefore, be very
carefully evaluated in light of industry structure and other variables. At the
present time, the theory offers little support for a comprehensive govern-
ment program of support to domestic firms in the international marketplace.
Some specific findings are as follows.

L When a Home firm is competing with a Foreign rival for sales to third
markets, the Home government can shift oligopoly rents in favor of the
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Home firm by a production or export subsidy. This increases welfare in
H if the Home and Foreign firms are Cournot competitors. But such a
subsidy would reduce Home welfare if the firms are Bertrand competitors.
Bertrand behavior, in which the two firms are exporting “too much,” is in
a sense more competitive than Cournot competition. The optimal policy
is actually a production or export tax, which, although it increases the
profits of the Foreign firm, also increases Home welfare.

Section 17.5 added domestic consumption te the basic Cournot model
and exploited the type of diagrammatic analysis introduced in Chapter
12. Here we see quite clearly why the traditional argument against
production or export subsidies following from a competitive model may
be reversed. With price in excess of marginal cost, an expansion in
the output of the imperfectly competitive, increasing-returns sector is
beneficial, and conversely, a contraction is harmful. A small production
or export subsidy can improve domestic welfare.

The reversal of the conventional competitive result can be reversed back
again if firms are allowed to enter or exit in response to policy changes.
Under special assumptions (linear demand, constant marginal cost), it
can be shown that a production subsidy leads only to the entry of new
firms, not to an expansion in the output of the existing firms. No beneficial
capture of scale economies occurs and, as in the case of the competitive
model, the production subsidy hurts the subsidizing country and helps
the other country.

In some cases, domestic and foreign markets are linked in a way that
produces interesting implications for strategic trade policy. If marginal
costs are declining or if firms are initially operating near zero profits,
then the imposition of import protection in the Foreign country can
lead to ramifications in the Home country. This pretection reserves the
Foreign market for Foreign firms, giving them advantages in terms of
lower marginal costs or forcing the exit of Home firms from the market.
In either case, the Home country can suffer losses both through the loss
of sales in the Foreign market and through loss of sales and/or higher
prices in its domestic market.

It has been shown that some policies, notably voluntary export restraints,
can facilitate reduced competition between domestic and foreign firms. It
is possible that such policies can lead eventually to increased profits for
both domestic and foreign firms. Consumers are, of course, the losers.
There is generally some presumption that tariffs are beneficial in monopo-
listically competitive industries. They generate a favorable terms-of-trade
effect and lead to a beneficial expansion by domestic, increasing-returns
firms. But this conclusion can be reversed if the imported goods are gen-
eral equilibrium complements for the domestic increasing-returns goods.
In such a case, the higher import prices may lead to reduced produc-
tion of the domestic goods, generating a welfare-reducing contraction in
domestic, increasing-returns production.
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PROBLEMS

L

If both governments in Fig. 17.2 were to cooperate to extract the maximum
poasible rents from the third country (e.g., the United State and the EC cooperate
with respect to Boeing and Airbus), shonld both governmentz levy a tax or a
subsidy? Explain your answer.

Answer the same gquestion with respect to Bertrand competition in Fig. 17.4.

In Fig. 17.8, convince yourself that as long as production of X increases, the
production subsidy must lead to a welfare improvement.

Given that there is domestic consumption in each country as in Figs. 17.6 and
17.7, reconsider your answers to guestions 1 and 2. Should two cooperating
governments tax or subsidize their X producers? Explain your answer.

. Redraw Fig. 17.7 to show that the Home country subsidy could make the Foreign

country better off.

. With reference to Fig. 17.8, is it valid to snggest that the subsidy makes the Home

country worse off by causing the Home firm to sell its expart goad for less than it
costs to produce it?

NOTES

1L

Much of the analysis of this section (and the more technical presentation in Section 17.4) is
drawn from a series of papers by James Brander and Barbara Spencer, including Spencer
and Brander (1983), and Brander and Spencer (1885). See also Dixit (1984).

. This is a point for more advanced students, If markets are segmented and marginal costs

are constant, then the domestic and foreign markets can be treated independently. The
government’s job in the international marketplace is to assist its firm in earning the
maximum profits, just as is the case here. If there are domestic sales, then the government
may wish to intervene in the domestic market, but that intervention is independent of its
international polcy.

. When the subsidy is applied, the Home firm's actual profits at § in Fig. 17.2 will be higher

than m,, by the amount of the subsidy payment s X, if s is the specific (per unit) subsidy
rate. But this amount of higher profits is completely offset from a welfare point of view by
the fact that consumers (taxpayers) pay the subsidy sX; . Thus, the net contribution of the
subsidy ta increased national income in the Home country is indeed the difference between
oy, and w, in Fig. 17.2. An alternative way of saying the same thing is that m,, in Fig.
17.2 equals the firm’s profits minus the value of subsidy payments.

. The term rent shifting is a bit of a misnomer, or rather, the phenomenon is more general.

For example, the same result is found in a model of external economies in which there are
no monopoly rents. The result arises from the fact that price exceeds marginal cost (and
not necessarily from the existence of profits), and thus, the couniry whose firm expands
production captures the excess of prica aver marginal cost on added output, while the
eountry whose firm eontracts suffers the loss of price over marginal cost on reduced output.

. Much of this section (and the more technical analysis of Bertrand competition in Section

17.4) is drawn from Eaton and Grossman (1985).

. Similar to our discussion in the previcus section, the Home firm’s actual profits after the

tax are not given by ;. in Fig. 17.4; they are reduced below that amount by the tax. But
this reduction is completely offset from a welfare point of view by the tax collection, so the
difference between 1y, and m,, is the net benefit of the tax to the Home country. The tax
increases the Home Country’s welfare, not the private profits of the Home firm.

. This section presents a formal derivation of the results in the previous two sections. It can

be skipped without loss of continuity.

. As this suggests, the less ambitious reader can exit the section at this point.



17: Imperfect Compeiition, Increasing Returns, and Strategic Trade Policy 311

9. This section is based on the article by Krugman (1984).

10. See Cronshaw and Marknsen (1994),

11. See Harris (1985) and Krishna (1989).

12. Articles by Deardoff (1987) and Kaempfer and Willet, (1989) consider the general preference
by governments for nontariff barriers.

13. See Krishna and Itch (1988) and Lopez-de-Silanes, Markusen, and Rutherford (1994).

14. See Flam and Helpman (1987).

15, See Markusen {1989, 1994).
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CHAPTER

18

PREFERENTIAL
TRADE
AREAS

18.1 INTRODUCTION

The discussion of trade policies contained in the previous three chapters
leaves us with a number of questions about these policies. One is why these
welfare-worsening policies are used. This question is addressed explicitly in
the next chapter on the political economy of trade policy. Another interesting
question is how to eliminate or reduce the use of welfare-worsening policies.
Efforts to do so are called trade liberalization and can take several forms. The
simplest path to liberalization is for a country to cut tariffs unilaterally, but
the politics of that are similar to the politics of establishing tariffs in the first
place, as discussed in Chapter 19. More often, countries lower their import
barriers at the same time as their trade partners do. Such liberalization
can be in the form of a multilateral agreement, such as the varicus General
Agreement on Tariffs and Trade (GATT) rounds, or an agreement among a
smaller set of countries, typically with some geographical proximity. This
latter type of agreement, called a preferentiol trade agreement, is the topic of
this chapter, while multilateral negotiations are included in the discusgion
of the practice of trade policy in Chapter 20.

The principles of the GATT include the ideal of Most Favored Nation
status for the many trade partners of a given country. The MFN principle of
the GATT ig designed to prevent the development of bilateral, preferential
trade treatment, under which the pattern of trade could become distorted
and less than optimal. However, the GATT does allow countries to vary from
the MFN principles and treat one another’s imports preferentially under

312
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one exemption, the creation of a preferential trade area. These preferential
trade areas are allowed by the GATT only under certain circumstances—
for instance, if “almost all” trade among the parties to the agreement is
covered.

In this chapter we investigate the theory that preferential cooperation
among countries makes them better off. Typically, this has been referred to
as the theory of customs unions, although cooperative trading agreements
can take many forms. This body of theory investigates whether some sort of
geographically discriminatory change in trade barriers is of benefit to those
countries that are party to the cooperation. This question is increasingly
important as the trading world seems to be evolving from a multilateral
system {o a system in which many countries belong to regional trade
biocks. (This is sometimes referred to as a “minilateral” trading system.)
Recent examples of this evolution include the extension in coverage and
comprehensiveness of the European Community, the North American Free
Trade Agreement (NAFTA) among Mexico, Canada and the United States,
side agreements between Mexico and Chile on one hand and Israel and
the United States on the other, and a 1991 agreement known as Mercosur
among the South American nations of Argentina, Brazil, Paraguay, and
Uruguay.!

Of the many forms of preferential trade cooperation, the least restric-
tive is a free-trade area, in which a number of countries agree to eliminate
all trade barriers among themselves while maintaining their own tariffs
against outside countries. A slightly stronger form of cooperation, a customs
union, eliminates all trade barriers among nations who are members of the
union but impeses a common tariff against nonmember countries. When
the cooperation extends beyond the elimination of trade barriers to the
movements of factors, the cooperation is called a common market.

Of course, cooperation can exceed agreements on free trade and factor
movements. In the European Economic Community, for example, member
nations have agreed to coordinate tax policies, monetary and fiscal policies,
and various other domestie regulations. Taking this sort of cooperation to its
logical conclusion would result in complete integration and the institution
of a single government to determine policy for 2ll member nations. Theo-
retically, this latter alternative would be equivalent to a redefinition of the
member nations as a single new country.

The discussion of trade models presented in Section 18.2 will show
that the benefits enjoyed from the establishment of free trade areas can be
attributed to a number of possible sources. First, there could be gains from
trade associated with specialization that takes advantage of intercountry
differences in endowments or tastes. Second, a free trade area may allow its
members to attain increasing returns to scale. Third, domestic industries
in a free trade area will face increased competition, so losses due to the
existence of monopolies may be eliminated. Fourth, by forming a customs
union, a group of countries may be able to affect the terms of trade between
themselves and the rest of the world and reap benefits associated with a
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common optimum tariff. There is no way to predict the order of importance of
these effects for a particular case, and any complete analysis of preferential
trade theory should take all of them into account. Traditionally, however,
the economic literature on custorns unions has concentrated almost entirely
on the first source of benefits, giving limited attention to the fourth. The
discussion in this chapter will begin with the first point and will then briefly
discuss some of the other potential sources of benefits from preferential
trade areas.

The classical presumption in the theory of preferential trade is that,
because free trade areas or customs unions reduce tariffs and therefore move
countries toward free trade, such cooperation is welfare-improving. However,
previous chapters in this book have presented examples of situations in
which this presumption is not necessarily true. As one example, consider
the case of a country that has imposed both tariffs and domestic commodity
taxes. In this case we established that the removal of the tariff alone does
not necessarily improve welfare. This was an application of the theory of
the second best, which states that in a system with several distortions
the removal of any single distortion cannot be presumed to be welfare-
improving. Furthermore, even in a world in which tariffs are the only
distortion, if tariffs have improved the terms of trade and if something like
an optimum tariff is being levied, then certainly the removal of this tariff
will make the economy worse off. It is at best simplistic to say that tariff
removal, by moving a country toward free trade, makes the economy hetter
off. The development of the free trade area literaturc can be seen as an
attempt to identify particular circumstances in which the formation of a free
trade area will necessarily increase welfare.

18.2 TRADE CREATION AND TRADE
DIVERSION

The simplest model of preferential trade considers a single commodity X
whose money price in three countries A, B, and C {adjustment having been
made for exchange rates) is as shown in the first line of Table 18.1. Country
A, with a price of 35, is the high-cost producer and in free trade would clearly
import from Country C. New suppose that Country A imposes a 100-percent
tariff, implying that imports from Country B would now cost 52 and imports

TABLE 18.1
Trade creation and diversion in a

simple, three-country model

Country A B C
Price 35 26 20
100% taniff 582 40

50% tariff a9 0
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from C would cost 40. Clearly this tariff is prohibitive, for, faced with these
alternatives, the domestic economy finds it cheaper to produce commaoadity
X at home. If Couniry A were to form a free trade area with either B
or C, welfare would be improved, for commaodity X could be obtained at a
price of 20 or 26 as opposed to the cost of 35 under domestic production. The
formation of a free trade area with either B or C results in new trade relative
to the prior protection. This situation is referred to as frade creation.

Alternatively, suppose that Country A has been imposing a 50-percent
tariff, which has given rise to the relative costs shown in the third line of
Table 18.1. With this tariff rate, Country A finds it cheaper to buy commodity
X from Country C than to produce it at home, and the tariff is, therefore,
not prohibitive. Furthermore, even though domestic consumers must pay a
price of 30, the economy ag a whole is paying only 20, the difference being
the amount collected by the domestic government as tariff revenue. Now
suppose Country A forms a free trade area with B. Domestic consumers will
face a price of 26 in B and a price of 30 in C and will therefore divert their
purchases from C to B. This situation is referred to as ¢rade diversion, which
in the simple case shown reduces domestic welfare: consumers must pay 26
units, whereas formerly they effectively paid only 20.

The simple case represented by Table 18.1 suggests that preferential
trade agreements resulting in trade creation are welfare-increasing, whereas
trade-diverting preferential trade is welfare-reducing. It is easy to show,
however, that these results depend on some very special assumptions. In
pariicular, it is implicit in the argument that there is no substitution in
consumption (in other words, the inditference curves are rectangular) and
that the production possibility curve is linear. We will now consider the
effects of relaxing these two assumptions.

18.3 SUBSTITUTION IN CONSUMPTION

The implications of the highly specific assumption of zero substitutability
between goods are demonstrated in Figs. 18.1 and 18.2, where the costs of
commodity X are now measured relative to commodity Y. In order to simplify
the analysis, we now assume that Country A cannot produce commodity X
at all but must import it from B or C. Thus, for Country C, the relative cost
of X in terms of Y is represented by the line AC, and for Country B it is
represented by the line AB. Suppose preferences for consumers in Country
A are represented by isoquants such as Iy, implying that consumption must
always be along the line OZ. With free trade, Country A would purchase
commodity X from Country C and would consume at point E.

Any tariff on X rotates the price lines AC and AB around A toward the
horizontal axis as the relative price consumers pay for imports from either
B or C increases. (Only the tariff-inclusive price line of C,AC’, is shown.)
After the tariff is imposed, consumers will import X at the tariff-distorted
price of AC'. However, imports will lead to tariff revenues, which will shift
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out A’s relative cost of importing X to A*C*. In other words, following the
imposition of a tariff, consumption remains at point E in Fig. 18.1 be¢ause
imports from C remain cheaper than those from B, and the supplement to
income of tariff revenue allows consumers to continue choosing E.2

" Now suppose Country A forms a free trade area with Country B while
maintaining its tariff on Country C. This causes consumption to shift to
point F in Fig. 18.1 because consumers can now buy imports more cheaply
from B than they can from C. The free trade area has led trade to be diverted
from C to B, and this trade diversion has resulted in a welfare loss. Note
that if the initial tariff had been small enough to leave the distorted price
line for imports from C to the right of AB, forming the free trade area would
not have changed the pattern of trade.

The result of Fig. 18.1 depends on the fact that the indifference curves
are rectangular, or in other words, that they exhibit zero elasticity of
substitution. Fig. 18.2 proves this by representing the same situation except
with indifference curves that illustrate substitution in consumption. With
free trade, consumption will take place at E. The imposition of a tariff that
increases the domestic price ratio to p will move consumers to point H,
where there is a tangency between this new domestic price line and the
highest indifference curve along the terms-of-trade line AC. Now consider
the formation of a free trade area between countries A and B. With the
tariff still imposed on C, domestic consumers will buy X from B at the price
ratio line AB and will thus consume at point K. Point K, because it is on
the same indifference curve as point H, implies that the formation of a
free trade area has neither reduced nor improved welfare, even though the
free trade area has been trade-diverting. Of course, this is a very special
case, but the point ig that the relative cost ratio for Country B could lie either
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FIGURE 18.2
Substitution in consumption.

above or below AB. Therefore, there is no clear presumption that trade
diversion is either welfare-improving or welfare-reducing. With substitution
in consumption, a country in a free trade area that diverts trade to a less
sfficient producer could actually increase its welfare. Note, however, that the
optimum scenario in terms of this model is free trade, moving consumption
back to point E. A free trade area with B represents a second-best solution
in this example, whether the trade diversion increases or reduces welfare
relative to point I,

18.4 A HECKSCHER-OHLIN APPROACH

In the last section, we relaxed the assumption that there was no substitution
in consumption but retained the assumption that the production possibility
curve was linear. We now examine the effects of trade creation and trade
diversion in the traditional Heckscher-Ohlin-type model with a production
possibility curve illustrated by T'AT'" in Fig. 18.3. With free trade, production
is at A and consumption at Cy, so that the price line p represents the terms
of trade with Country C. With a tariff, production would move to @ with
consumption at C;. The gquestion now is whether a free trade area with
Country B, with a relatively higher price of X than exists in Country C, could
make the domestic economy better off than the tariff-ridden situation of C'y.
The answer clearly depends on the price line in B. Suppose the domestic
economy could buy from B at the price ratio p’. This price line passes above
C and thus necesserily intersects the indifference curve tangent to p; at
C . The equilibrium consumption point for p’ must, therefore, be on a higher
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FIGURE 18.3
Welfare improvements with trade diversion,

community indifference curve. The switch from trading with Country C to
trading with Country B at prices p' is an example of trade diversion; thus it
iz again clear that trade diversion may be welfare-improving.

It is interesting to note in Fig. 18.3 that trade diversion may improve
welfare whether or not there is substitution in consumption, the very
situation that allowed trade diversion {o improve welfare in Fig. 18.2. This
can easily be seen by supposing, in Fig. 18.3, that community indifference
curves are rectangular as in Fig. 18.1. Even in this case, as long as the
terms of trade p’ with partner B pass above point C1, the establishment
of the free trade area will be welfare-improving. Thus, it is clear that
predicting a welfare loss from trade diversion depends on the conditions of
no substitution in consumption and a linear production possibility curve.

Fig. 18.4 represents the same free trade situation of Fig. 18.3, but it
assumes that when a tariff is imposed, the terms of trade with the rest of
the world are improved to p" with consumption point C;. This situation,
in which a tariff increases welfare by improving the terms of trade, is an
example of the optimum tariff discussed in Chapter 15. Again it is assumed
that, in the initial tariff situation, trade takes place with Country C.

We now ask whether a free trade area with Country B could be welfare-
improving. The answer is clearly no. Indeed, if the situation of Fig. 18.4
represents the optimum tariff, then no alternative trade agreement of any
kind, including free trade, could make the country better off. In other words,
if we are already pursuing the optimum policy, then no change, whether
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FIGURE 18.4
Including terms of trade effects.

trade-diverting or trade-creating, could possibly make us better off. The
only exception to this is if A and B join together in a customs union with a
common external tariff against the rest of the world. In such a cage, there
is the potential that the joint market power of A and B could lead to an
even pgreater, shared welfare gain from the imposition of a joint tariff. This
is essentially what the Oil Producing Exporting Countries {OPEC) managed
to do in the early 19708 by raising the world price of oil.

Kemp and Wan (1976) provide a convincing argument that any sort
of customs union, if properly defined, can be welfare-improving. Their
argument runs as follows. Consider a situation in which any number of
countries in a group, M, produce and exchange any number of commodities,
N, and in which each country is allowed te¢ have any kinds of tariffs,
domestic taxes, or other distortionary policies. Now consider the possibility
that some subgroup of these countries, S, forms a customs union. Suppose it
is actually possible to combine this subgroup S into a single economy whose
resources are equal to the sum of those of the individual subgroup members.
Suppose further that this fictitious single country is now faced with the
same excess demands and supplies that faced subgroup S before the union.
The question now is whether this new economy can organize itself in such
a manner that individual consumers are better off than they were before
the union. Unless the initial situation happened to have been the optimurm,
the answer is yes. After all, given the same excess demands and supplies
from foreigners, and given that the initial situation contained distortions, a
preferred equilibrium position will clearly exist. Note finally that to ensure
that the same excess demands and supplies face the new union, a system of
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external taxes, subsidies, and so on can be defined that maintains the initial
world terms of trade for all commodities.

The situation deseribed earlier would almost certainly involve redistri-
butions of income among consumers and, more importantly, would probably
involve redistributions among countries. Thus, ensuring that this customs
union will be welfare-improving would almost certainly involve interna-
tional transfers, transfers that might well be difficult to implement in
practice. [t is also clear that the conditions facing the customs union among
the S countries described previously must also apply to S + 1 countries, and
8o by logical extension, we would end up with free trade. It is interesting
to note that this argument leads back to the classical proposition that a
customs union, because it moves us closer to free trade, is presumed to be
welfare-improving. We have seen that while this is not generally true, the
appropriate kinds of redistributions, some of them international in nature,
can give any customs union the potential to improve the welfare of member
nations.

18.5 OTHER ISSUES

As was suggested in our introduction, the gains associated with any form
of economic cooperation can come from a variety of sources. The analysis
conducted so far has concentrated almost entirely on production differences
and is thus an incomplete analysis of passible gains assaciated with prefer-
ential trade. Most discussion in the literature has focused on the question
of whether free trade areas are trade-creating or trade-diverting, and on
circumstances under which trade diversion may make & country better or
worse off. However, a successful, complete analysis may well reveal that
these issues are not the fundamentally important cnes.

Let us first consider the welfare implications of forming a preferential
trade area when scale economies or imperfect competition are present.
In either case, the advantages of a trade area arise from the internal
advantages of a larger market rather than from the trade diversion or
trade creation that results from trading with a partner in the absence of
tariffs. For instance, an industry can capitalize on scale economies more
easily in the larger market of a free trade area. Within this larger market,
firms can rationalize production, produce larger runs, and effectively lower
average costs, simply because a larger market without protective barriers
is available. Perhaps the major impetus behind the establishment of the
Canada-United States Free Trade Agreement in the 1980s was to allow
Canadian industry to take advantage of the potential economies of scale in
a larger North American market.?

In a similar fashion, the formation of preferential trade areas will
generally he welfare-improving when extensive imperfect competition is
present in the initially protected economy. As explained in Chapter 11,
the establishment of free trade when some domestic sector is imperfectly
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competitive will force that sector to compete with possible imports. Thus, free
trade leads not only to regular gains from trade but also to procompetitive
gains from trade. In the second-best world of preferential trade areas, these
procompetitive gaing are at least partially available. Suppose a monopolist
produces in the import competing sector. As long as this monopolist chooses
to produce at a price less than or equal to the tariff-inclusive price of
imports, menopoly inefficiency is present. With the free trade area, the
domestic monopolist must behave competitively at the price of imports from
the partner, even when the partner’s industry might otherwise cause trade
diversion. This reduces the scope of potential monopolistic inefficiency.

- One interesting question that remains involves the current policy
dynamics of preferential trade agreements. In recent years, the world has
seen an expansion of the amount of trade taking place under preferential
agreements with the extension of membership in the European Economic
Community, the creation of the Canada-United States Free Trade Agreement
of 1988, and the expansion of the latter to the North American Free Trade
Agreement of 1994. What might be leading to this renewed policy interest in
preferential trade among nations? We will discuss two of the many possible
explanations.

First, over the past twenty-five years, international trade has become
increasingly restricted by quotas and other nontariff barriers as the levels
of tariffs have fallen. However, when a preferential trade agreement is
implemented in the presence of quota-restricted trade, the welfare conse-
quences can be quite different from those outlined in Sections 18.2, 18.3,
and 18.4. Consider how an equilibrium would be depicted in Fig. 18.3 if
trade were restricted by a VER rather than a tariff. First, as explained in
Chapter 16, the VER would generate no rents for the importing country.
Consequently, consumption would take place somewhere along p; rather
than at C;. Second, because the quota restricts the quantity of the imports
but does not directly raise their price, importers holding the quota licenses
could still continue to import from the least-cost source in Country C, even
after the formation of a free trade area with B. Given thes two outcomes, it
is probable that preferential trade with some nations will improve welfare
when trade is generally restricted by quotas.

Second, preferential trade agreements generally take the form of
treaties between nations, and this can have significant implications for
the flow of trade as compared to trade governed by Most Favored Nation
status. In general, an exporting firm always faces the possibility that its
exports could suddenly be restricted by a large increase in the level of
protection in the importing country. However, when a preferential trade
agreement is in place between two countries, exporting firms in both nations
can make plans with a greater degree of certainty that future trade will
not be disrupted. This is because it is easier for protectionist interests to
politically implement changes in the tariff and quota code for a nation than
it is for them to alter the structure of a treaty establishing a free trade
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area or some other form of preferential trade. For instance, under NAFTA,
U.S. firms will be able to relocate production facilities in Mexico with less
fear of a disruption in exports back to the United States by some sort of
specific trade aetion, even if tariff rates were zero before the agreement.
Thus, a preferential trade agreement, because it might be seen as having
more permanence than regulated trade, can lead 0 dynamic, long-run gains
that simple tariff reductions fail to attain.

18.6 CONCLUDING REMARKS

This chapter has focused on preferential trade areas, which represent a
second-best movement toward free trade. Other important methods of mov-
ing toward free trade are unilateral tariff reductions and multilateral,
negotiated trade liberalization agreements. Unfortunately, these partial
movements toward free trade contain the potential for welfare losses pre-
cisely because they are second-best policies that fail to correct all distortions.

The general literature on preferential trade has focused on the issue
of trade diversion, in which imports from nonmembers are replaced with
imports from members, and trade ¢reation, in which imports from members
replace inefficient domestic production. In spite of the terminology, however,
trade diversion is not necessarily welfare-reducing. In particular, imports
coming from a lower-priced member of a free trade area, even if they replace
imports from the least-cost nonmember. may increase welfare by helping to
rationalize domestic consumption and production patterns.

. There are several other sources of potential gains from the establish-
ment of a free trade area. Scale economies and diminished market power on
the part of imperfectly competitive firms can lead to more efficient domestic
production following the establishment of a free trade area. Furthermore,
when trade is protected by nontariff barriers, the traditional analysis of
trade diversion and creation no longer applies. Finally, the establishment
of a free trade area among countries may provide more certainty to firms
about the permanence of tariff reductions and might consequently lead to
more dynamic, long-run adjustment on the part of those firms.

PROBLEMS

L In Table 18.1, suppose that the cost of production in A is 29. What will be the
effect of a 50-percent tariff?

2. Draw Fig. 18.2 to illustrate the case in which trade diversion is welfare-improving.

3. InFig. 18.2, it is not always reasonable to suppose that the terms of trade (slope of
line AB) are unchanged after A begins to buy goods from B. How can you account
for this? How would this change the conclusions concerning the welfare effects of
trade diversion?

4. In Fig. 18.4, if C; were moved far enough to the right on p”, could it be on a lower
community indifference curve than Cy?

5. Redraw Fig. 18.3 to show the case in which trade diversion reduces welfare.
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NOTES

1. A significant problem with the development of free trade areas is that they may actually
be lessening the extent to which multilateral agreements are depended upon to liberalize
trade. Countries may put more effort into negotiating bilateral accords rather than new
GATT agreements, This might lead the overall pace of international trade liberalization to
slow or even reverse.

2. Consumers can still afford E because all of the tariff revenue that is taxed away from them
is assumed to be rebated right back to them.

3. The importance of scale economies in the economic effects of the Canada-United States trade
agreement is discussed in detail in Harris (1991).
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CHAPTER

19

THE POLITICAL ECONOMY OF
TRADE POLICY

19.1 INTRODUCTION

So far in this text, policy analysis has been normative in nature. That is,
the policy choices discussed have been examined from the perspective of
what is “optimal” given the aggregate utility structure of the assumptions
in place. In fact, given the presumptions of the theory discussed so far, the
only way to explain why we do not always see optimal policies in use is
that policy makers might not be aware of what the optimal policy is or
of what kinds of distortions arise from the policies actually in place. This
suggests that the better we understand the behavior of the economic world,
the closer we will be to policy optimality. In this chapter, however, we move
from this normative analysis of what policies are “best” given an assumed
social welfare function to a positive analysis of policy. In other words, in
this chapter we will develop a theory of why countries impose the types of
policies that they do, even if those policies are sub-optimal.

Public choice economics is the study of governmental decision-making
behavior using economic models. This means that decision makers in the
public sector are modeled to be utility maximizers who optimize in the
face of constraints on their behavior in the same way as we have modeled
decision makers in the private sector. Throughout this part of the book, the
repeated conclusion of the analysis has been that direct trade interventions
in the form of tariffs or quotas are rarely optimal policies. This might lead
inquisitive students to wonder, then, just why we have so many direct trade
intervention policies in place worldwide. The analysis developed in this
chapter, however, may lead students to wonder why we do not see an even
more pervasive use of trade policy.
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There are decision makers at many levels of government: members
of the executive branch, legislators and other elected officials, bureaucrats,
independent commissioners, and more. What informs the decisions they
reach? Public choice analysis makes the simple assumption that these
individuals behave just like the head of a household who attempts to
maximize household utility subject to various constraints on income and time
and the like, or like the manager of a firm who attempts to maximize profits
for that firm subject to cost, technology, and various market constraints. A
governmental decision maker—a legislator, for instance—is ultimately self-
interested, aiming to maximize his or her own utility before attaining some
socially optimal set of policies.

What things are we likely to find in a policy maker’s utility function?
When we considered consumption behavior in Chapter 3, consumers were
assumed to have a utility function:

U=UXY) (19.1)

Clearly, other things matter to an individual’s level of satisfaction
besides the consumption level of goods X and ¥ For instance, upholding
certain values or norms might be important, or the individual might have
altruistic motives regarding the consumption levels of others. However, the .
conclusions based on the simple model of utility as a function of consumption
of X and Y greatly simplified the process and allowed us to draw very clear
conclusions. In this fashion, there is undoubtedly a variety of things that are
important to a governmental policy maker’s level of utility: political ideology,
personal wealth (acquired in the form of bribes), the decision maker’s
place in bistory, and so forth. However, to simplify the set of important
utility-enhancing elements we will agsume that elected officials desire to
be reelected and will behave in a manner consistent with maximizing the
likelihood of this event.

An immediate implication of assuming that governmental officials
enact policies in order to maximize their chances of staying in office is
that, to a large extent, the public’s desires will be served by these officials.
However, a number of decision-making problems arise in public choice
analysis that create policy distortions—that is, failure of a government to
enact socially optimal policies. Thus, the conclusions of this chapter will
include the acknowledgement that governmental failure to enact socially
optimal policies results not from simple ignorance of what those policies
might be but from systematic governmental failure.

19.2 THE MEDIAN-VOTER MODEL

The median-voter model is one way of examining the behavior of govern-
mental decision makers in an indirect fashion. If we begin by assuming
that legislators are self-interested and desire to stay in office, then their
behavior will be to enact those policies into law that satisfy the voter who
lies at the median of a distribution of individual voter preferences on some
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issue. In satisfying the median voter’s interests, a legislator will maximize
the likelihood of reelection because a majority of voters, as represented by
the interests of the median voter, will favor the policies put forward by
that official. This allows us to model behavior in the policy-making process
indirectly by looking at the preferences of voters.

Figure 19.1 is a model of median-voter preferences with respect to
some specific policy action under consideration by the government. In-
ternational trade policies are a natural subject for consideration in the
median-voter model because, as the Stelper-Samuelson Theorem of Chapter
8 and the Specific-Factor model of Chapter 9 showed us, trade policies that
change relative prices on domestic markets from their world levels create
differential welfare effects on easily isolated groups in an economy The
Stolper-Samuelson Theorem, for instance, demonstrates that a tariff that
raises the domestic price of the labor-intensive, imported good will raise the
real return to labor and lower the real return to capital, regardless of the
sector in which these factors are employed.}

Suppose our median-voter model is being used to explain the prefer-
ences of individuals regarding a piece of legislation that would raise the
domestic price of some imported good through an import tariff. In Fig. 19.1,
an array of voter preferences on this issue is presented from 0 to 1 on
the horizontal axis. Each individual member of the electorate is assigned a
position along this array based on the change in utility that he or she wili
experience if the import tariff is put into place. All those who lose from this
tariff are lumped first, followed by those who gain. The preference of the
median voter is at 0.5 on the distribution. The actual utility loss or gain is
then measured as a negative or positive amount along the vertical axis. In
this example, 60 percent of the voters will lose if this tariff is enacted into
law, :

Gain
G
0.6 0.6
0 . 1
L
FIGURE 19.1
Loss Median voter choice.
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Figure 19.1 clearly makes the simplifying assumption that all winners
from the proposed tariff gain an equal amount per individual, G, while
all losers are penalized by an amount of L per individual. A more general
approach might simply array individual voters along a positively sloped locus
from the most harmed to the most benefited. However, such a generalization
really adds little to the analysis, and the assumption that all winners gain G
and all losers lose L is consistent with previous assumptions regarding factor
homogeneity and identical and homothetic tastes. That is, if we assume
that labor and capital factors of production are homogeneous and that
each individual has identical and homothetic preferences, then individuals
should either all gain or all lose from the tariff by equal amounts within
their respective groups.2

The median voter in Fig. 19.1 loses if this tariff is passed and is thus
likely to vote against a legislator who attempts to pass it. This leads us to
conclude that a legislator interested in reelection who represents a district
like the one in Fig. 19.1 would vote against this measure. If the majority
of the legislators voting on this tariff represented constituencies that have
individual preferences like those in Fig. 19.1, this tariff would be voted
down.

Whether it can be characterized as protectionist (i.e. raising trade
barriers) or liberalizing (lowering itrade barriers), trade policy is almost
always redistributive in nature. That is, it causes some members of a society
to gain while others lose. The median voter model, as presented so far,
insures that the position of the majority will be followed, which would seem
to be a positive outcome except to these who find themselves in the minority
group on issue after issue. However, there are several problems that arise
from depending upon the preferences of the median voter to decide political
outcomes.

19.3 PUBLIC CHOICE PROBLEMS
WITH MEDIAN VOTER DECISIONS

Even when the dictates of the median voter are followed, policy decisions
are likely to be suboptimal because of the many problems involved in the
process of aggregating individual preferences and turning them into political
decisions. In this section, we will apply public choice analysis to the median-
voter model in order to illustrate some of these policy-making failures.
We will begin with one sericus flaw inherent to median-voter decisions in
particular: the fact that median voter choices fail to register intensity of
preferences.

Figure 19.2 examines voter preferences with respect to a second issue.
Suppose a trade liberalization issue is under consideration by a policy-
making board.? Once again, 60 percent of voters will be harmed by the
liberalization, while only 40 percent will benefit. However, in this case, the
extent of each individual gair or loss is quite different. Each individual who
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Gain
o
0.5 06
0 » 1
I
FIGURE 18.2
Loss Preference intensity problems.

benefits from this policy will gain G’ from its passage, while each loser will
lose L'. Figure 19.2 has been constructed so that 0.4G ' clearly is greater
than 0.6L'; therefore, the net effect of the liberalization measure on the
whole of society is positive. Nevertheless, because the median voter belongs
to the group opposed to the measure, the median voter model predicts that
the liberalization measure will fail.

Consideration of the implications of the Stolper-Samuelson Theorem in
combination with the failure of a median-voter decision-making process to
register preference intensity is important for trade policy. In general, in the
absence of any other distortion, import protection will lower social welfare
for an economy. However, the Stolper-Samuelson Theorem demonstrates
that a tariff policy that raises the price of the imported good will raise the
absolute return to the scarce factor while lowering the absolute return to
the abundant factor. From a median-voter perspective, though, the question
is not whether the tariff will be beneficial on the whole (which it would not
be), but how many votes these two factors will command in the political
system. In most economies, the distribution of factor ownership is skewed
s0 that almost all members of the economy own one unit of 1abor, while some
individuals own many units of capital and none. This suggests that labor
interests would tend to have their way in most median-voter decisions.
In other words, even in an economy where labor is relatively scarce in
economic terms, labor is likely to be the politically abundant factor—that
is, in the majority. The empirical implication of this, in accordance with
the Stolper-Samuelson Theorem, is that, other things held constant, labor-
scarce countries are likely to have higher tariff rates on average than
labor-abundant countries.

Studies of welfare economics must grapple with the problem that
social welfare redistributions pose for a political entity. The policy measures
suggested by Figs. 19.1 and 19.2 are redistributive policies that allow
one segment of society to gain only at the expense of some other group. By
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the Pareto criterion of welfare economics, neither policy choice is “optimal”
because only by harming some can there be a gain for others. An alternative
way of judging the issue, however, is called the compensation criterion.
According to this welfare judgement, a policy is socially wise if those
who gain from the policy can fully compensate those who lose, even if no
compensation is made. Notice that the measure considered in Fig. 19.1isa
poor social choice because the gainers could never fully compensate losers.
The measure considered in Fig. 19.2, however, is good social policy because
compensation is possible.

While the median voter would vote down the issue considered in Fig.
19.2, there are ways for the minority to prevail. Notice that a market-
based election in which voters “buy” votes would allow passage of this issue
because the minority’s willingness to pay in order to pass the liberalization
exceeds the majority’s willingness to pay in order to maintain the status
quo. Some voting schemes have been used in which intensities of preference
are explicitly weighted into the election using this kind of market allocative
device. Actually, undertaking compensation is another way of ensuring the
outcome with the greatest net benefit to society. A transfer from the benefited
group to some or all of the losers may cancel their opposition.

While such compensation schemes may seem impractical, illegal, or
perhaps even immoral, they actually take place in the political system all the
time under the name of logrofling, the colorful name given to vote trading.
In Table 18.1, we consider the welfare effects of a pair of simultaneous policy
decisions. Three individuals, A, B, and € will gain or lose the dollar amounts
shown in the table from issues 1 and 2. Issue 1 benefits A by $20 at a cost of
85 each to B and C. The net social gain of the measure is $10, but of course B
and C would vote it down two-to-one in a majority election. Similarly, issue
2 would be defeated by a coalition between A and C, even though it has an
identical net social benefit of $10. However, if A and B are able to arrange a
vote on a package of issues 1 and 2, the issue will pass by a two-to-one vote
because the personal benefit to each is $15, while only C will vote against it.

While in this case logrolling solves the compensation problem and
allows both A and B to secure enough votes to enact the policies that are
beneficial not only to them but also to society as a whole, logrolling can
alsa lead to nonoptimal palicy decisions. Table 19.2 changes the payoffs to

TABLE 19.1
Gains from logrolling

Gain or loss to individual

A B C Net
[ssue 1 +20 -5 -5  +10
[ssue 2 -5 +20 -5 +10

fssue 1&2 +15 +15 -10 +20
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the gainers and losers in such a way that, although issues 1 and 2 are
both socially detrimental, a logrolling coalition between A and B to pass a
legislative package of issues 1 and 2 is still possible.

One of the most damaging tariffs in U.S. tariff history, the Smoot-
Hawley tariff of 1930, was actually a package of tariff bills for different
sectors of the economy rolled into a single ‘package. The political strategy
employed in passing the Smoot-Hawley tariff is almost a textbook example
of the possibility of welfare losses from logrolling. Legislators, all seeking
to gain protection for industries that were politically important to them,
agreed to vote for high tariffs for other industries in order to “buy” more
votes for their own favored sectors. The result was an increase of average
protective tariffs in the United States to more than 50 percent of the value
of imports. This level compares unfaverably to current levels of less than 5
percent.

So far, two underlying assumptions have been made in the median-
voter model in order to obtain the result that self-interested political decision
makers will follow the wishes of the median voter. First, we have assumed
that the median voter has full knowledge of the gains or losses that he
or she will receive from political measures. Second, we have assumed that
individuals actually vote their preferences. In practice, neither of these
conditions will hold fully, and as a result, the preferences of the median
voter might not win out in political decisions. -

It may be rational for members of a political system to maintain
ignorance of the issues at stake in the system and the payoffs to them as
individuals as well as to abstain from participating in the system. Coming
to understand the potential payoffs of a political decision is costly in that
resources must be expended to gather and evaluate information. Voting,
either directly for an issue in a referendum or indirectly for a set of issues
by voting for a political candidate, is also costly to an individual in that
time and rescurces are lost by going to the polls and waiting to vote. While
the costs of collecting information on political issues and then voting are
undoubtedly small for most individuals, these costs must be compared to
the benefits of political participation.

The benefit to an individual from political participation is the likelihood
that his or her efforts will actually swing an election. to a positive outcome

TABLE 19.2
Losses from logrolling

Gain or loss to individual

A B C Net
Issue 1 +20 ~15 -16 -10
Issue 2 -15 +20 -15 -10

Issue 1&2 +4 +5 -80 -20
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from a negative outcome for that individual. However, political outcomes are
public goods because they affect all members of a political system regardless
of whether one specific member participated in the decision or not. This
allows individuals to engage in what the public choice literature calls free
riding—that is, deciding to accept the outcome without engaging in the
political process.

In addition, the likelihood that an individual voter will cast the vote
that swings an election is effectively zero. Even in local elections where only
hundreds or thousands of votes are cast, it is highly unlikely that an election
will end up in a tie where the marginal voter seals the outcome. In a larger
election with millions of potential voters in the electorate, the likelihood
of a tied outcome vanishes. As a result, the benefits to an individuzal from
voting—the result that that person’s vote changes an outcome in his or her
favor—are quite different from the benefits that acerue to the individual
from the election itself. Because individuals can rely on benefiting (or losing}
from a political decision whether or not they vote, and because the costs
of participation, however slight, are likely to exceed the direct benefits of
participation, it is rational to remain ignorant and abstain.*

Rational ignorance and ratienal abstention would not cause any vari-
ance from the outcomes predicted by the median voter model if every voter
had an equal probability of not participating in an election. However, in
this case we cannot make the assumption of identical individuals. In most
cases, there are strong asymmetric influences against free-riding by voters.
The asymmetric gains and losses shared by many individuals from political
outcomes suggest that interest groups of individuals will form. In many
cases, these interest groups will be successful in at least partially overcom-
ing free-riding by members of the group. This may allow interest groups to
have disproportional influence on political decisions.

Consider a political issue in which a small segment of the electorate
gains immensely at the expense of the rest of the voting public if some issue
is enacted. In the context of international trade policy, such an issue might
be a protective tariff for a specific industry, the redistributional gains and
losses from which are interpreted from the perspective of the specific-factor
model of Chapter 9. A tariff on some good will probably raise consumer prices
of that protected good by only a small percentage at most. Consequently,
members of the group losing from this protection will have very small per
capita losses. However, to the factors of production that are specific to the
protected industry, and to close substitutes for the mobile factors used in
the protected industry or goods produced by that industry, the benefits per
individual are likely to be very significant.

In Figure 19.3 we examine the political decision to protect an industry.
Consumers of the good, shown here as 95 percent of the electorate, will
each lose a small amount of L if the tariff is passed. However, specific
factors in the protected industry, who comprise the remaining 5 percent
of the electorate, will each gain the large amount G from the tariff. The
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FIGURE 19.3
Loss Special interests.

figure is constructed so that the net social welfare effect of the tariff is
negative; that is 0.95L > 0.06G . This is consistent with the net losses
associated with reducing the gains from trade for some good. Furthermore,
the median voter is clearly worse off, even if only by a small margin, if the
tariff is passed. Nevertheless, special interests in favor of protection often
get their way in the political system.

The reason that a tariff can be enacted in spite of the fact that
it diminishes total social welfare and is against the best interests of the
median voter lies in the differing abilities of interest groups to effect political
decisions. Small, well-organized special interests like producer groups are
likely to have significant advantages in organization over large but diffuse
consumer interests. Special interests in an industry seeking protection will
be much more aware of the potential benefits from protection than most
consumers will be of the costs of protection. Furithermore, well-organized
special interests will be much more successaful at controlling free-riding by
their members.

An additional factor likely to move political decisions in favor of
the interests of small special interests and against the interests of the
median voter is the ability of special interest groups to provide funding for
political campaigns. So far, we have not included funding in our analysis of
political decisions; however, where members of a political system are making
rational decisions to remain ignorant and to abstain from voting, funding
of political campaigns can provide low-cost information (or misinformation)
to potential voters to motivate them toward greater participation. However,
well-organized special interests have a comparative advantage in raising
political contributions because of their ability to control free-riding by
members, and such funding can even be financed out of the benefits expected
to accrue to the special interest if the tariff it seeks is imposed.
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Political contributions of this kind are called rent seeking because the
group seeking protection is willing to share its benefits from protection,
which are called rents, with the political decision makers in order to affect
the political outcome. Of course, rent-seeking expenditures can go far beyond
contributions to political campaigns to include bribes and other means
of influencing political decisions. The resources expended in rent-seeking
activities are sometimes referred to as directly unproductive activity because
they are exhausted not in producing more goeds for society but in merely
redirecting the allocations of other goods. Engaging in this unproductive
activity wastes resources and may cause policies to be enacted that fail to
meet the compensation criterion discussed earlier.5

The analysis of tariffs and quotas developed in Chapters 15 and 16
demonstrated that these alternatives to free trade are welfare-improving
only in unusual cases and optimal in only extraordinary situations. This
might lead a student to ask why trade protection is so widely used. In
this section we have examined some of the problems inherent in political
decision making that lead to the enactment of policies that are at variance
with the interests of the median voter and/or the net social welfare. This
understanding allows us to explain the use of tariffs and quotas as well as
distortive taxes and subsidies like those examined in Chapter 10. In fact,
from a public choice perspective, a frequently asked question is not why
tariffs and quotas are so widely used but why they do not get used even
more extensively.

19.4 MEDIAN-VOTER DECISIONS
UNDER UNCERTAINTY

While the median voter model must be subject to some of the modifications
suggested in the previous section for it to satisfactorily describe the policy-
making process, it is still a useful starting point for explaining political
decisions. In this section we continue to employ it in order to examine
political decisions under uncertainty. Our assumption so far has been that
the outcomes of political decisions could be predicted with certainty, even if
some affected by the decisions did not go to the expense of discovering what
their payoff would be. In this section, however, we relax that assumption
and allow for some uncertainty as to what the economic results of a political
decision might be.

Suppose a decision to move toward free trade is certain to benefit 60
percent of the electorate while harming the remaining 40 percent. Assume
that all exporting industries will expand and that all import-competing in-
dustries will shrink. However, some industries not currently exporting will
begin to do so, perhaps because of mutual liberalization by trade partners. If
factors are specific to industries, then factors employed in export industries
and newly exporting industries will be better off following liberalization, but
factors that remain in those sectors producing import-competing goods will
be worse off. However, factors currently employed in the import-competing
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sectors are uncertain whether they will be able to switch to the export
sector or whether they will be stuck with lower welfare in the shrinking
import-competing sector.

If we suppose that all individuals will gain or lose an identical amount,
P, then the total net payoff to society of the liberalization is equal to
0.6P ~ 0.4P, or 0.2P. However, as shown by Fig. 19.4, only those factors
currently employed in the export sector {40 percent of all factors) are
certain of their welfare after the liberalization policies are implemented.
The remaining 60 percent of the electorate is uncertain as to whether they
will end up better off (a % chance) or worse off (a % chance). For this entire
group, the expected payoff from liberalization is a loss of %P for each member.
Consequently, in the absence of any additional compensation from the 40
percent of the population that is confident of their gains, the median-voter
result suggests that this country will vote down liberalization.

‘While the numbers in this example are arbitrary, they suggest what
has been referred to as a sfatus guo bias against liberalizing trade policy.
Liberalization policies toward freer trade tend to have the promise of
improving aggregate welfare, and they definitely will favor certain groups
in a nation; however, large portions of the rest of the electorate are unsure
whether they will be among the winners or the losers from the move toward
free trade. This uncertainty lends itself to a hias toward staying with the
status quo rather than adopting the policy change toward liberalization.

Status quo bias can help explain not only resistance to tariff liberaliza-
tion but also increased protection in many circumstances. Suppose certain
sectors, like the steel industry or sugar-producing farmers, are subject to
increased pressure from imports because world capacity is rising and world
production costs are falling relative to domestic costs. The changing trade
equilibrium from these adjustments threatens the standard of living enjoyed
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by specific factors in steel and sugar unless tariffs or quotas are imposed
to protect the status quo. It is quite possible that factors in other sectors,
say textiles and automobiles, will be willing to support protection for steel
and sugar, even if doing so lowers their own standard of living slightly, in
an implicit insurance arrangement to protect themselves if they should find
themselves in the same position. This type of protectionism is explained by
what is called a conservative welfare function on the part of society, by which
trade policies are formulated in attempts to maintain the existing income
distribution among sectors. Each sector buys into the implicit agreement
with the understanding that its position will also be protected should it
come under a similar threat from increased imports.

19.5 THE FORM OF PROTECTION

The analysis in the previous sections applies to the questions of whether
or not protection should exist for some sector of the economy and at what
level the protection should be. A somewhat different issue is the decision of
what form the protection should take. Chapters 15 and 16 examined tariffs
and quotas. The many other policy instruments available for transfering
resources to some specific sector of the economy include discriminatory
exchange rates, production subsidies, factor-use subsidies, and other types
of barriers to free trade such as technical specifications. In this section
we will discuss some of the political economy issues involved in choosing
instruments of protection by focusing on the choice from among tariffs,
quotas, and production subsidies.

Let us assume that there are three interest groups in an economy:
consumers, producers of import-competing goods, and a group that benefits
by government expenditures of revenue upon their interests. We begin with
the consumer group whose interests are easily detailed: consumers gain
from eliminating unnecessary distortions in the economy. The analyses of
Chapters 156 and 16 help us rank the abilities of these three policies to
minimize economic distortions. Assuming perfect competition and constant
returns to scale, it is easy to show that production subsidies are the least
damaging. Production subsidies distort only the production side of the
economy and cause smaller welfare losses than do tariffs and quotas, which
distort both producer and consumer prices from their world levels (refer to
Fig. 15.4). However, as shown by the analysis in Chapter 16, the welfare
losses from quota distortions generally exceed those from tariff distortions.
Thus, consumer preferences rank production subsidies as preferred to tariffs,
which are in turn preferred to quotas: or S > T > Q.

Even though all three instruments of protection will increase output,
producers of import-competing goods also have a distinct ranking of the
three policy options. The foremost consideration for them is a higher output
price for their products on the domestic market. This is attained by all
of the policies because in each case, home producers are protected from
the price-reducing effects of imports. Consequently, we will call this group
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protection seekers. For several reasons, protection seekers prefer quotas to
the other twe options. First, quotas might allow domestic producers and
foreign exporters to collude on a division of market share. With a quota
there is a restriction on the quantity of imports that foreign firms can
deliver to the domestic market, so further price competition is supplanted
by cooperation. Second, where products might be slightly differentiated in
some larger product class-—for instance, different truck-bed sizes—quotas
can be finely tailored to different product categories in a way that helps
a producer interest group enforce against free-riding among members of
the group. In other words, a larger contribution to the lobbying effort by
some firm might be rewarded by a tightening of the portion of the quota
that benefits that producer the most. Finally, quotas are thought to be
less politically visible instruments of protection than tariffs, so the political
efficiency of a protection-seeking group is enhanced by quotas.

The political effectiveness of protection-seeking may be greater for
subsidies than for tariffs. As explained earlier, subsidies cause a smaller
welfare loss to the economy than tariffs. These smaller welfare losses
associated with direct subsidies might mitigate political opposition to them
based on the rational ignorance argument. Furthermore, direct production
subsidies are likely to be firm-specific benefits, whereas tariffs are public
goods, a benefit available to any new firm that decides to produce in the
protected industry. Consequently, subsidies might be preferred to tariffs by
existing members of a pretected industry because subsidies help to control
free-riding by members of an industry and are unlikely to be shared with
newcomers. All of this allows us to presume that protection seekers will
rank their policy choicesas @ > 8 > T.

The final group consists of interests that benefit from government
expenditures on their behalf. For example, in the presence of effective
constraints on deficit spending by the government, government pensioners
may act to ensure that more revenues are available t¢ be spent on larger
pensions. This kind of activity, known as revenue secking, includes the
pursuit of government research grants by college professors and other
such noble endeavors. While both tariffs and guotas can be used to enhance
government revenues, subsidies are an additional drain on revenues and are
thus least preferred by revenue seckers. Tariffs will be the most-preferred
policy by this group because, while quotas can be used for revenue purposes
when the queta rights are auctioned off, these rights are usually distributed
in a way that does not add to revenue.® This gives us a policy ranking for
revenue seekers of T > Q > S.

The policy preferences of the three groups are summarized in Table
19.3. Having already decided to grant protection to the protection seekers,
the government now attempts to select a policy instrument for the job.
Assuming that the groups are of roughly equal size, subsidies are preferred
to tariffs by a 2-1 margin (consumers and protection seekers over revenue
seekers). Tariffs are preferred to quotas also by a 2-1 margin (consumers
and revenue seckers over protection seekers). However, by an equivalent
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TABLE 18.3 .
Policy preferences of interest groups

Group Policies
Cansumers Subsidies  >Tariffs >Quotas
Protection Seekers  Quotas >Bubsidies  >Tariffs
Revenue Seekers Tarrife >Quoias >8Bubsidies

2-1 margin, quotas are seen as superior to subsidies (revenue and protection
seekers over consumers). This gives us a nontransitive political ordering of
the policies:

Subsidies > Tariffs > Quotas > Subsidies.”

The solution to this policy paradox comes from considering the order
in which the issues are considered or voted on. Thus, if tariffs and quotas
are compared first, with the preferred choice of that pair (tariffs) being
subsequently compared to subsidies, subsidies will prevail. Order of consid-
eration is determined by the institutional structure used to decide issues of
protection. In the United States, for instance, the Constitution dictates that
matters of protection will be considered by the House Ways and Means Com-
mittee. This committee is responsible for budgetary issues in general. As
such, it gives strong consideration to revenue seekers’ concern that subsidies
not be used for import protection, and as a result, they rarely are. Further-
more, the GATT has established strong multilateral rules on lowering tariff
rates while having only weak rules on the use of quotas. Consequently,
while tariffs were the most important protective device until recent decades,
quantitative restrictions of various types are now more widely used. This
shift in policy is due not to any change in the ordering of policy preferences
by the various interest groups but rather to a change in the institutional
structure of protection decision making. In the next chapter, the importance
of the institutions under which protection is administered will be explained
in detail.

19.6 EMPIRICAL EVIDENCE

Studies of the political economy of trade policy have focused on the endo-
geneity of the level and form of protection (Baldwin, 1985). Tariffs and other
forms of protection are the results of interactions in the political arena among
various interest groups. So, an industry group in an import-competing sec-
tor is likely {0 have strong protectionist interests, while consumers of the
import, or other industries that use the import as an intermediate input,
would have free trade interests. In this context, political market failures like
free-riding and optimal voter ignorance lead to policy outcomes that would
-not be described as optimal in the sense of maximizing the public interest.
Tests of the political economy of trade policy have taken several forms:
case studies of specific protectionist legislation, microlevel examinations of
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relative protection, and time-series analysis of the level of protection. Magee
{1980) essentially undertock a case study of the Trade Reform Act of 1973
and used the political economy of trade policy to compare different strands
of more general trade policy. Magee examined the positions on the Trade
Reform Act of 1973 taken by lobbying groups from labor and management
in various industries. He found that labor and capital groups from specific
industries almost always took the same position before Congress. From this
he inferred that the specific-factor model was supported vis-a-vis the Stolper-
Samuelson theory as a determinant of the income-distribution effects of
trade policy. Several other authors have studied other specific protectionist
legislation or the protectionist history of selected industries. For instance,
Coughlin (1985) and McArthur and Marks (1988) examined interest-group
interactions during Congressional consideration of the Automobile Domestic
Content Bill of 1982, and Tosini and Tower (1987} examined the Textile Bill
of 1985, Maskus (1988), on the other hand, has examined the history of
protection received by the sugar industry in the United States.

The variance in degree of protection across industries, or relative
protection, has also been investigated in several studies, including Lavergne
(1983) and Ray {1981). Because protection is not universal across sectors,
cross-sectional studies generate some understanding of the factors that
make certain interest groups more successful than others. Typically, the
factors considered that might aid an interest group in its lobbying efforts
include, among others, size distribution or concentration ratios of firms,
labor intensity, and geographical dispersion of the industry.

Time-series analysis of the political economy of protection rests upon
the presumption that over time, the strength, size, or political effectiveness
of a given interest group active in trade policy creation will vary. In general,
these time-series analyses have been aggregative in nature, and therefore,
macroeconomic variables like unemployment, inflation, and real GNP are
modeled as being the factors that determine an interest group’s effective-
ness in gaining protection. For instance, in periods of high unemployment,
protectionist interest groups gain political strength by invoking the image
of “unfair foreign competition stealing away domestic jobs.” Time-series
analysis thus posits a “tariff cycle” in which protection ebbs and flows in
a manner consistent with the conservative social welfare function (Bohara
and Kaempfer, 1991).

19.7 CONCLUDING REMARKS

In this chapter we have examined governmental policy-making behavior
from the perspective of public choice analysis. Critical to this approach is
the presumption that decision makers attempt to maximize their own utility
by selecting policies that maximize their chances of staying in office. Such
behavior on the part of policy makers does serve the public interest to some
extent in that decisions that favor the majority of voters will be selected.
However, several “decision-making failures” are likely to arise that will
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lead to suboptimal policies. The principal findings of this chapter can be
summarized as follows.

L

2

@

-

The median-voter model can be used as an indirect model of the utility-
maximizing behavior of policy makers because policy makers interested
in reelection must respect the preferences of the majority of voters in
their constituencies.

Political decisions based on the preferences of the median voter fail to
directly register the intensity of preferences held by those voters. As a
result, it is possible that policies can be enacted that are favored by a
majority of voters but that decrease the net social welfare. If individuals
who gain from some policy can compensate those who lose, the socially
optimal policy might be achieved, and logrolling is one mechanism that
allows such compensation. However, logroliing is just as likely to result
in legislation that reduces net social welfare.

Rational ignorance and rational abstention on the part of voters will
increase the influence of special interest groups on political outcomes. It
is rational for individual voters to remain ignorant of issues and how those
issues affect them and to then abstain from voting because the expected
benefits to that individual of casting a vote are likely to be so small that
even the small costs involved in voting will exceed these benefits. Special
interest groups, however, are likely to have organizational advantages in
political action.

A status quo bias is likely to allow protectionist policies to persist in spite
of the fact that they can clearly be shown to be welfare-reducing. The
explanation for this may lie in the fact that a policy change will force
some individuals to change sectors in the economy, leaving them unsure
as to whether they will be winners or losers from liberalization.
Preferences of the members of various interest groups can be examined to
gain insights into the form that protection is most likely to take. Tariffs,
quotas, and production subsidies have all been discussed as policy options
for protecting a domestic industry in competition with imports. Which
policy option is selected will depend upon the institutional structure used
in making the decigion to protect.

PROBLEMS

L

Suppose labor and capital are the only factors of production. According to the
Stolper-Samuelson Theorem, how would these groups benefit or lose from import
protection in a Jabor-abundant country? How would they benefit or lose according
to the specific-factor approach if capital were sector-specific, but labor were mobile
between sectors?

. Suppose the liberalization bill considered in ¥ig. 19.4 has the same division of

benefits but that all members of the electorate are uncertain whether they will
gain or lose from the liberalization. What policy decision will be made?
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3. Suppose a domestic monopolist is granted a quota of @ units rather than a price-
equivalent import tariff. Suppose further that the quota is auctioned off to the
highest bidder for government revenue. Explain whether revenue-seeking groups
would prefer the tariff or the quota.

NOTES

1. Of course, the distributional conclusions of the sector-specific factor analysis of Chapter 9
are quite different from the conclusions of the Stolper-Samuelson Theorem. One thing that
a public choice analysis of trade policy allows us to do is compare these two theories in
a policy-making framework to see which one forms a more aceurate picture of the policy
process. This is the question addrassed by Magee (1980).

2. One exception to this would he if individual capital owners own different amounts of capital.
Then each would gain or lose from a piece of legislation according ta the amount of capital
owned.

3. Notice that in this case, the policy is a liberalization {i.e., tariff-reducing) issue rather than
a protectionist issue. As explained in Chapter 18, liberalization is as mueh of a political
economy issue as is protection.

4. Using this kind of marginal-cost/marginal-benefit analysis to examine voting might lead
one to guestion why voter turnouts are so high rather than to ask why they are so low.
However, there are other utility-enhancing factors, like civic pride, and other costs of not
voting, like group or social pressure, that make it rational for many individuals to vote in
spite of the minimal direct economic benefits.

5. Another type of directly unproductive activity is the use of resources to smuggle goods into
a country in an attempt to avoid tariffs. In the case of smuggling, resources are used up not
to produce any direct benefits but simply to avoid the tariff.

6. In the United States, most quotas are given to foreign exporters or foreign countries so that
they may determine the allocations and profit by the guotas.

7. This nontransitive ranking is a result that we previously avoided on the individual level by
showing that indifference curves could not cross.
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CHAPTER

20

ADMINISTERED PROTECTION

20,1 INTRODUCTION

The preceding chapters have discussed the major tools of trade protection,
their effects in different markets, and the political reasons they exist. We
turn now to a discussion of how trade policy is formulated and implemented.
It is important to understand the institutional framework within which var-
ious countries attempt to regulate international trade. This framework is
considerably more complicated than what might be suggested by a straight-
forward consideration of tariffs and quotas. There are important multilateral
institutions, such as the General Agreement on Tariffs and Trade, or GATT,
that attempt to set rules governing the behavior of international trading
partners. Also significant are agreements among groups of countries, such
as the European Community, on their mutual rules of exchange. Finally, uni-
lateral actions taken by certain countries, particularly the United States,
attempt to induce foreign trading partners to change their policies. The
1980s and 1990s have been periods of considerable activity and change in
these arrangements, which are the subject of the next section of the chapter.

A number of particular features of these rules, or abrogations of them,
are worth discussing. In the third section we consider various forms of
contingent protection, or tariffs levied to offset the domestic effects of rapid
import surges and imports generated by allegedly unfair foreign trade prac-
tices. While such policies make sense in principle, in operation their effects
can often be harmful. A final perspective on trade protection is provided in
the fourth section, where we illustrate the role of trade policy within a frame-
work of domestic business regulation. The trade implications of regulatory
policies for environmental protection are considered. Several interesting
analytical features are noted, including the fact that different countries
may have decidedly different interests in pursuing strong protection for the
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environment. Thus, we will place trade policy into this broader international
economic context.

20.2 INTERNATIONAL TRADE INSTITUTIONS
AND RULES

In the period since World War Ii, an increasing number of countries have
bound themselves to a set of rules governing the conditions under which
their trade policies are set. The initial impetus for establishing such rules
came from the recognition prior to World War II that a world in which
countries were free to set unilateral tariffs in a noncooperative fashion
carried substantial risks of damaging protectionism.

A dramatie illustration of this danger came with the passage by the
U.S. Congress of the highly restrictive Tariff Act of 1930, also known as
the Smoot-Hawley Tariff, named for its two senate sponsors. Amid growing
concern about slumping business growth and stagnant employment, doubts
were raised about the benefits of a liberal trade policy. While the congres-
sional discussions were originally devoted to raising tariffs on agricultural
imports, they quickly spread under lobbying pressure to protection against
manufacturing imports. Indeed, the formulation of this law provided a clas-
sic example of the process of logrolling discussed in the previous chapter.
Despite formal warnings of impending retaliation from numerous trading
partners, President Hoover signed the bill in June, 1930, raising average
tariff rates to over 60 percent on thousands of products, the most restrictive
tariff law ever enacted by the United States. Retaliation came quickly in
the form of restrictive quotas and higher tariffs on U.S. products hy over 40
countries, including most of the largest trading nations. Following the initial
retaliation, even broader restrictions were enacted against imports from all
sources in numerous countries. The result of these changes in trade laws
in eonjunction with declining spending during the Great Depression, wrs
severely impaired trade. The volume of world commerce fell by 67 percent
from 1929 to 1933 and did not return to its 1929 level until the early 1940s.
Most scholars of international trade history consider the Smoot-Hawley
Tariff and subsequent retaliatory episodes to have been a major contributor
to the worldwide depression of the time.!

Since that stark lesson, many nations have preferred to act in a co-
operative manner to reduce tariffs. This process began with the enactment
by the United States of the Reciprocal Trade Agreements Act of 1934, which
empowered the President to negotiate bilateral tariff-reduction treaties with
major trading partners. A key feature of these agreements was their nego-
tiation under the principle of the Most Favored Nation (MFN) designation.
Under MFN, any country to which the U.S. authorities had granted such
status would immediately and unconditionally receive the most favorable
treatment (i.e., lowest tariffs) applied by the United States to the imports of
any other country. As noted below, this principle is now a cornerstone of the
international trading system.



20: Administered Protection 343

Multilateralism: The General Agreement
on Tariffs and Trade

At the end of World War II the United States and other major countries
were vitally interested in developing a set of multilateral economic and
political institutions that would assist in the process of global economic
reconstruction. The major institutions included the United Nations, which
is'a forum for resolution of political disputes, the International Monetary
Fund, which is designed to assist nations with maeroeconomic and financial
difficulties, and the International Bank for Reconstruction and Development
(the World Bank), which provides development leans and policy advice to
developing countries.

Discussions were held on the establishment of a fourth major in-
stitution, the International Trade Organization (ITO). The principles and
obligations set out in the Havana Charter, the governing document for the
ITO, were quite ambitious, specifying a framework of rules covéring not onlty
tariffs on merchandise trade but also certain domestic regulatory policies
in services, intellectual property rights, and related areas. As a recognized
multilateral organization, the ITO also would have retained certain mecha-
nisms for enforcement of these rules. In fact, the ITO was overly ambitious
in the sense that agricultural and certain business interests in the United
States and other nations found it unacceptably constraining and lobbied
against its adoption. The U.S. Congress has never ratified the Havana
Charter, and the ITO has not come into being.

In its place, the United States and 22 other nations agreed to imple-
ment, over a period of several years beginning in 1248, two less ambitious
components of the ITO negotiations. One component was a multilateral
agreement to negotiate reciprocal reductions in tariffs, and the second part
was a series of articles setting out general obligations relating to trade
policy. These components together were known as the General Agreement
on Tariffs and Trade, or GATT.2 Because the GATT placed far fewer re-
strictions on national governments than the ITO would have, and because
it embodied no real enforcement procedures, it was easier for countries to
accept. Interestingly, the initial contracting parties adopted the GATT on a
provisional and temporary basis, pending the adoption of the ITQ, which has
never happened. Thus, the GATT has survived for 45 years as an interim
arrangement, which gives it an unusual pesition among major international
institutions. In fact, it has thrived, as the great majority of countries have
seen fit to join it. The current number of members has reached 116, with
numerous other countries having agreed to abide by the rules of the GATT in
anticipation of their admission.? The late 1980s and early 1990s have been
a period of particularly rapid accession as countries undergoing structural
reforms in their economies have found it important to align themselves
closely with the international trading system.

In essence, the GATT has two primary functions. It specifies certain
gerieral obligations that all signatories must observe in setting their trade
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policies, and it provides a forum for periodic negotiations on multilateral
tariff reductions. The general obligations form the guiding principles of
GATT. Chief among these is the principle of nondiscrimination, which
embodies two features. First is the obligation of national treatment, by which
each country must give imports that have cleared the border equivalent
treatment to that given domestic, competing goods. Thus, in principle,
domestic taxes and regulations cannot be biased against foreign goods.
Second, each GATT member is to accord all other members unconditional
MFN status, meaning that imports from all member nations are charged the
lowest tariffs without discrimination. Countries are also obliged to attempt
to allocate, on a nondiscriminatory basis, import shares of goods that are
limited by quotas.

The MFN principle is thought by most economists to carry strong
advantages over a policy of bilateral discrimination. It allows comparative
advantage to be the primary determinant of trade patterns, which con-
tributes to global efficiency. It makes negotiations on lower tariffs easier
because it requires the establishment of a single schedule of import taxes
per country rather than a series of bilateral tax rates. It contributes di-
rectly to the advancement of multilateralism by allowing national tariff
concessions to be spread broadly acress trading partners, thereby easing
the conclusion of reciprocal agreements on lower taxes. And it provides a
mechanism whereby exporters from small, developing countries, which in-
dividually have little or no bargaining leverage, can enjoy enhanced access
to markets in large nations. Without the MFN principle, countries would
be free to negotiate bilateral tax rates and to exercise their market power
with some impunity, resulting in less liberalized and more fragmented world
trade.

There are three important exceptions to the MFN rule, First, pro-
cedures are set out under which groups of countries are allowed to form
regional trading arrangements, such as free trade areas and customs unions.
Such arrangements are explicitly discriminatory in their treatment of goods
from countries within the region versus goods from outside the region.
Second, developed nations are encouraged to provide preferential tariff
treatment of goods from developing countries by instituting a Generalized
System of Preferences (GSP). Finally, as agreed to during the Tokyo Round
of GATT trade negotiations in the late 1970s, groups of countries may ne-
gotiate side agreements among themselves, commonly called Codes, which
obligate only the Code signatories to treat one another without discrimina-
tion. For example, there is a Code on Government Procurement, most of the
signatories to which are developed economies, which sets out rules under
which governments accept bids from domestic and foreign firms for varicus
contracts. Its provisions apply only to those countries that have signed it,

" providing an example of conditional MFN treatment.

The GATT also obliges members to bind their tariff rates, meaning that
once an agreement has been reached on lower trade barriers, no country
can unilaterally raise them again or replace them with new tariffs. This
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requirement ig thought to be most beneficial in fostering an environment of
certainty about trade policies, which is important for firms engaged in trade.
However, another key feature of the GATT provides an important exception
to this rule. Countries are allowed to invoke the right to use safeguards
policies, or temporary trade barriers imposed on imports that expand more
rapidly than expected and that harm domestic industries. To use such
safeguards, a government must demonstrate that substantial economic
injury has occurred to a domestic industry. In impoesing a temporary tariff to
help alleviate this injury and, in principle, to assist the adjustment of labor
and capital into other industries, a couniry must agree to pay compensation
to the affected foreign exporting countries. Such compensation can come
either in the form of lower import tariffs in other industries, which is most
unlikely for political reasons, or through inviting the foreign governments
to retaliate with temporary tariffs on exports of the tax-imposing nation.

A further general obligation of the GATT is that countries are to avoid
the use of quantitative trade barriers, such as quotas, and to forgo the
payment of export subsidies. There are, however, well-known exceptions to
this provision. Developing economies are largely exempt from this require-
ment and can use quantitative restrictions for a variety of reasons without
fear of retaliation. The Multi-Fiber Arrangement (MFA), which is a series
of bilateral trade quotas covering textiles and apparel, has been negotiated
outside the GATT. Many countries have kept their programs of support
for agriculture apart from GATT rules. The United States, for example,
negotiated a special GATT waiver in 1955 that states that it can utilize
import quotas to support demestic farm prices, which is a common policy
in most countries. Similarly, the European Community supports its farmers
with its Common Agricultural Policy, which relies on a series of variable
tariffs that act very much like quotas, to maintain high domestic prices that
are uniform throughout the region. Moreover, the United States and the
EC have followed a policy of subsidizing exports of their grains for some
time. Indeed, trade in textiles and apparel and agricultural commodities
has been largely exempt from GATT disciplines for decades. Finally, nations
are permitted to impose import quotas in order to safeguard their balance of
payments, promote national security objectives, and protect the health and
safety of their citizens. It is permissible, for example, to exclude imports of
foods that are thought to have been produced in an unsafe manner, provided
the exclusion is based on adequate scientific testing.

The agreement alsc sets out guidelines under which countries may
develop and enforce laws designed to protect domestic industries from
imports they allege are unfairly priced, Unfair pricing results when foreign
firms “dump” their goods ento a market at a price below average cost or
when foreign firms sell their goods cheaply as a result of an output or export
subsidy paid by their governments. Governments are empowered to impose
antidumping duties and countervailing duties against such imports in order
to offset their harmful effects on domestic firms. We consider these policies
in detail later in this chapter.
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Finally, a key function of the GATT is to provide a forum for dis-
pute settlement between member countries. An elaborate mechanism exists
whereby if ane country believes that its due benefits under GATT rules have
been nullified or impaired by another country’s policy, the first country can
request consultation and arbitration on the matter. Failing a resolution by
these procedures, a panel of experts may be convened to investigate the
merits of the complaint according to GATT rules. Once the panel issues a
ruling, the disputants are expected to modify their policies accordingly, to
grant compensation, or to invite retaliation.

The GATT's second primary function is to facilitate periodic multi-
lateral trade negotiations {(MTN) among member nations. In this capacity,
GATT has achieved its greatest success by inducing global reductions in
tariffs. Including the just-completed Uruguay Round, there have been eight
so-called “GATT Rounds.” The first five were devoted to reciprocal tariff
cuts among a relatively smalil number of nations. The Kennedy Round, from
1964-67, was the first to enjoy fairly wide multilateral participation, and it
resulted in substantial tariff reductions among the industrialized nations.
Tariffs on manufactured goods were cut by approximately one-third. Large
numbers of developing countries were induced to join the GATT after the
Kennedy Round because the agreement was expanded to recognize their
special problems. In particular, developed countries agreed not to expect
substantial reciprocity in trade policies from developing countries and com-
mitted themselves to providing preferential market access to the products
of those nations. These provisions introduced the notion of special and dif-
ferential treatment for the poorer countries. Overall, the Kennedy Round
effected significant global trade liberalization.

The seventh MTN was the Tokyo Round, from 1974-79. The Tokyo
Round Agreement further slashed tariffs on manufactures, again by about
one-third. For the first time, the developing countries participated in the
tariff reductions, though other contentious issues regarding trade of devel-
oping nations remained unresclved. The most notable aspect of the Tokyo
Round was its effort to apply GATT disciplines to a range of nontariff
barriers (NTBs). Several codes were negotiated among subsets of coun-
tries on policies covering government subsidies, safeguards, antidumping,
government procurement, customs procedures, and technical standards for
protecting health, safety and so on, along with special arrangements for
specific products, such as civil aireraft. Perhaps the most controversial of
these has been the antidumping code, which has been accused by some
observers of validating abuses of procedural protectionism in the United
States, the European Community, and elsewhere. The Tokye Round also
ciarified the participatory role of developing countries in the GATT and ex-
panded the notion that those nations should be afforded special treatment.

The GATT negotiations have clearly succeeded in bringing down glebal
tariffs. By 1986, the end of the period in which the Tokyo-Round tariff
commitments were phased in, import taxes in the industrialized nations
had been cut to an average of 5.8 percent on manufactures. To provide an
idea of the level of tariffs, Table 20.1 shows average tanff rates for numerous
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TABLE 20.1
Estimates of post-Tokyo Round (1987) average tariff rates by

selected country and industry

Developed Countries  Tariff Rate (%)*  Developing Countries  Tariff Rate (%)*

Augtralia 14.8 Argentina 13.0
Austria 11.3 Brazil 208
Belgium-Luxembourg 5.4 Chile 105
Canada 4.6 Colombia 15.0
Denmark 6.4 Greece 46.4
Finland 6.2 Hong Kong 0.0
France 49 India 47.0
West Germany 5.7 Israel 5.7
Ireland 6.6 South Korea 10.8
Italy 44 Mexico 10.6
Japan 6.2 Portugal 4.4
Netherlands 57 Singapore 0.9
New Zealand 138 Taiwan 134
Norway 45 Turkey 16.5
Spain 131

Sweden 3.9

Switzerland 3.5

United Kingdom 4.9

United States 3.3

Industry Tariff Rate (%)* Industry Tariff Rate (%)*

Agriculture 8.7 Food Praducts 11.8
Wearing Apparel 17.3 Wood Products 4.0
Chemicals 8.8 Iron and Steel 7.3
Electrical Machinery 8.0 Transport Equipment 7.1

Source: Deardorff and Stern, (1989}

Notes: *Tariff rates for individual countries are weighted by the shares of 22 industries in total imports, and
tariff rates for individual industries are weighted by the shares of 33 countries in total imports.

developed and developing countries and for major industry groups in 1987.5
In general, developing nations place higher tariffs on imports than do de-
veloped nations. Notable exceptions include Hong Kong and Singapore,
which place very few restrictions on their trade activities. It should also
be noted that many of the nations with higher tariffs have undertaken
gignificant unilateral cuts in their trade taxes since 1987, including New
Zealand, Spain, India, Mexico, Portugal, and Turkey. Among industrial
groups, wearing apparel and food products are subject to the highest
average tariffs across countries.

An accompanying effect that detracts from this trend toward tariff
liberalization is that the use of nontariff barriers to restrict trade has prolif-
erated at the same time. One indication of this growth in NTBs, at least in
the developed countries, is given in Table 20.2, which reports percentages
of imports in particular product categories that are subject to certain re-
strictions. The NTBs included in this analysis involve a broad set of policies
that are designed both directly and indirectly to reduce imports.® Common
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examples of these NTBs include guotas, import and export licensing, VERS,
government procurement policies, domestic content laws, antidumping du-
ties, commodity agreements, advertising restrictions, sanitary regulations,
packaging requirements, customs valuation procedures, foreign exchange
restrictions, and subsidies for import-competing industries. The figures in
the table suggest, for example, that 61 percent of food imports into the EC
were covered by NTBs in 1966, while 100 percent were covered in 1986.
Several facts are evident from Table 20.2. The use of NTBs by developed
nations grew markedly over the 20-year peried, except in fuels. Imports of
foods and manufactures are heavily regulated, with textiles and clothing
being especially subject to NTBs as a result of the MFA. France subjected
82 percent of its total merchandise imports to some form of NTB regulations
in 1986, the highest level among the developed countries reported in the
analysis. Japan and the United States had similar NTB coverage, with just
below 50 percent of imports subject to restrictions.

Thus, despite its success in reducing tariffs, the GATT has been un-
able to prevent the proliferation of NTBs. Indeed, for several reasons it
had come under substantial and widespread criticism by the mid-1980s.
Governments of several members had become increasingly dissatisfied with
its operation, both because of certain structural difficulties and because
of the GATT's limited sectoral coverage. Regarding GATT’s structure and
procedures, complaints were voiced about safeguards and dispute settle-
ment. Many observers consider GATT’s safeguards provisions deficient in
that the requirements for countries to raise tariffs on an MFN basis and
to pay compensation or allow foreign retaliatory tariffs has encouraged
governments to negotiate bilateral market-sharing arrangements that lie
outside the GATT's rules. For example, the recent proliferation of bilateral
voluntary export restraints, which were discussed in Chapter 16, can be
explained largely by the fact that they transfer the implicit quota rents
from the importing-country market to exporting firms or governments,
inducing their cooperation in protecting firms in the importer. Unfortu-
nately, such policies tend to fragment world trade, in addition to confer-
ring welfare costs, and they represent a marked retreat from multilat-
eralism.

The GATT’s dispute-resolution processes are often criticized as ineffec-
tive and needlessly lengthy.? A primary difficulty is that GATT panel rulings
have no legal force. A country that is found to be in violation of its GATT
commitments can unilaterally block the publication of such a determination
simply by not agreeing to it. Even when these rulings are issued, countries
violating their GATT obligations need not modify or eliminate the offending
trade policy because GATT can enforce no such changes. Rather, the GATT
system relies on the voluntary compliance of its members to maintain its
integrity and credibility. Overall, this system has worked reasonably well;
most nations do modify their policies as requested. Nonetheless, in some
instances panel rulings have gone largely unheeded, leading to impatience
with the processes for settling trade disputes.
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At Jeast as important as these structural problems has been the ab-
sence of effective GATT rules in broad areas of economic activity. For
example, we noted that the GATT Articles place rslatively few obliga-
tions on developing nations for reciprocity in tariff cuts and avoidance of
the use of NTBs and subsidies. In the last two decades labor-intensive
manufacturing exports from many developing countries, particularly from
the so-called newly industrializing countries (NICs) of East Asia, into the
industrialized countries grew rapidly and came to be regarded by some
observers as a significant source of downward pressure on the real wages of
lower-skilled workers in the United States, the European Community, and
elsewhere. Thus, many policymakers have expressed concerns that the ap-
parently laudatory effort to promote economic development through special
and differential treatment had generated free-riding behavior by the more
successful developing-country exporters.”

A more contentious problem has been that agriculture and textiles,
two major components of merchandise trade, are substantially exempt from
GATT rules and tariff reductions. With few effective restraints, countries are
permitted to employ quotas, variable levies, and export subsidies to support
their domestic agricultural sectors. Over time these policies have become
quite common, as suggesied in Table 20.2, and they have become markedly
disruptive in international markets.? And, as we mentioned, world trade
in clothing and textiles is largely governed by a system of bilateral quotas
under the MFA. Many developing countries view the MFA as inimical to
their interests in industrial development.

A final major shortcoming of GATT is that its Articles virtually ignore
policies that are not direct restrictions on trade in merchandise but that may
indirectly affect such trade. Most countries have regulations that encourage
or discourage foreign direct investment (FDI) by multinational enterprises
in their markets.}’ Common examples include requirements that preducts
contain some min{imum content of domestic inputs, that some proportion of
the output from the FDI be exported, and that the multinational enterprise
export a value of goods at least as large as the vaiue of its imported inputs.
Thus, the global pattern of FDI and resulting trade flows could be inefficient
and costly as a consequence of these trade-related investment measures, or
TRIMs. A related issue is that nations provide markedly different levels
of intellectual property rights. It is possible that widely varying policies
on patents, for example, could affect the decisions of firms to engage in
research and product development, invest in foreign facilities, and transfer
technologies abroad. If so, world trade and competition is also affected by
trade-related intellectual property rights, or TRIPs. Finally, countries have
extensive regulations covering the provision of services in their markets
by foreign firms. Important services that could be traded directly include
transportation, tourism, professional consulting, and information. Services
that are tradeable through establishing facilities in overseas markets in-
clude financial, business, legal, and medical services as well as construction
and telecommunications. These so-called “new issues™TRIMs, TRIPs, and
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regulations on trade in services—have become quite contentions among
countries because they set conditions for increasingly important forms of
international competition.

" With this background, in 1986 GATT members began the most ambi-
tious set of trade negotiations to date, the Uruguay Round.!! Negotiating
groups were established in each of the areas just mentioned and in numerous
other areas of concern. Provisional agreement on a final text was reached
by all member nations in December, 1993, though as of mid-1994 this text
remains subject to legislative approval in each country. Although the text
does not proceed as far toward trade liberalization and policy harmonization
as some advocates had hoped, it does represent a signal achievement in
extending GATT coverage to numerous problems. If this text is adopted,
tariffs will be cut again by about one third. Countries will be obligated to
scale back their agricultural supports to some extent and to begin convert-
ing NTBs to tariffs in anticipation of future cuts. The MFA will be phased
out over ten years and replaced by tariffs. Directly trade-distorting TRIMs
will be gradually abolished, and nations will move toward a common set
of TRIPs policies. Relatively little progress was made in services though
a framework for future negotiations has been established. Rules on per-
missible government subsidies and the use of antidumping duties will be
tightened and clarified. Dispute settlement procedures will be made more
enforceable by a limitation on the ability of nations to black panel reports,
while the GATT itself will be replaced by a body called the World Trade
Organization, which will have more authority to consult with governments
on their trade practices. Greater expectations will be placed on developing
countries regarding reciprocity and observation of GATT principles.

We finish this discussion with some perspective on the GATT as
an institution for promoting trade liberalization. In principle, the GATT
represents twa fundamental approaches to this objective. These are maulti-
lateralism, wherein many (or most) countries agree collectively to reduce
trade barriers, and reliance on rules-based trade policy, by which each coun-
try commuts itself to obeying certain international norms in setting its trade
regulations. We alluded earlier to some of the benefits of multilateralism,
as enshrined in the MFN requirement. Chief among these benefits is its
promotion of cooperative efforts in trade liberalization. Left to their own
devices, countries would rarely engage in unilateral reductions in trade
barriers, even if it were in their economic interests to do so, because domestic
political opposition by import-competing firms and workers would likely
prevent their doing so. By sharing multilateral tariff cuts, however, GATT
members can point to the need for opening domestic markets in exchange for
greater market access elsewhere. The more nations that are involved in this
process, the greater is the force of the argument and the larger is the trend
toward global liberalization. In this view, the GATT may be considered a
valuable cooperative device. Without such a device, it would typically be very
difficult for individual countries to mount the political will to move toward
freer trade. Of course, coordinating the interests of many countries across
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many industries is an immensely difficult problem, which explains why the
GATT rounds have become increasingly complicated and lengthy. In fact,
this tradeof between cooperation advantages and coordination difficulties
helps explain the recent emergence of great interest in policies of regional
economic integration, which we discussed in Chapter 18.

Many economists also prefer the GATT approach because it is based
on setting rules of behavior. For example, once a nation has agreed to a
set. of tariff rates within GATT, it is bound not to raise those rates except
under specific and publicized conditions. Further, a set of rules provides
international businesses with greater certainty that nations will not act
arbitrarily in changing their trade policies. Thus, the GATT also serves as
a commitment device, by which countries are committed to observe certain
norms. However, other economists view this approach as an undesirable
constraint on policy choice. They argue that a discretionary trade policy, or
results-oriented trade policy, wherein trade negotiations and trade harriers
can be targeted to achieve certain specific goals, is more effective. Such
goals might include taking advantage of scale economies and technological
innovation through strategic trade policy to reserve particular market shares
far home firms. More likely, larger nations may see discretion as a means of
opening foreign markets on a bilateral basis in particular sectors. There is
a suhstantial element of this latter philosophy in current U.S. trade policy,
as we will discuss. 12

It seems clear that, while multilateralism has an important role to play
in the world economy, the GATT as traditionally constituted cannot meet all
the needs of its member nations. Thus, a broader World Trade Organization
that is simultaneously more inclusive of various sectoral interests and less
insistent on strict nondiscrimination seems to provide a valid compromise
solution to many of the problems we have noted. Further, regional trading
blocs and a certain amount of unilateralism in trade policy have become
inevitable supplements to this fundamentally multilateral approach.

Unilateralism: Section 301 in U.S. Trade Law

A key objective of multilateralism is to open markets to greater import
competition on a cooperative basis, but the GATT process has been rather
slow and ineffective at this task, at least with respect to nontariff barriers.
Further, apparent violations of GATT obligations or of commitments made
under ather international agreements are comman in many nations. Finally,
we have noted that in the past, the GATT has had little effective discipline
over large sectors of economic activity such as agriculture, services, and
regulations covering foreign investment. For example, it is often alleged that
Japan maintains a tight web of domestic regulations covering distribution
of goods and services that keeps out foreign competition, despite the low
levels of formal trade barriers on nonagricultural commodities.

Impatience with this situation has led a few countries, most notably the
United States, o undertake unilateral measures to open foreign markets.
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The U.8, Section 301 of the Trade Act of 1974 (and subsequent revisions)
gives the President legal authority to negotiate with foreign governments
over removing or modifying commercial practices designated as unfair by
the Unites States Trade Representative (USTR). The USTR is the official
empowered to negotiate bilateral and multilateral trade agreements and to
advise the President on international trade matters. Under Section 301, the
President can enforce the protection of U.S. rights that have been impaired
by “unjustifiable” foreign violations of trade obligations and can push for
greater market access by negotiating the removal of "unreasonable” restric-
tions on business activity. This latter interpretation of the law allows wide
application of Section 301 procedures to numerous foreign practices, includ-
ing not only explicit trade barriers but also restrictions on foreign service
providers, lack of reciprocity in investment regulations, discriminatory gov-
ernment procurement, and the like. Especially targeted for action have been
foreign failures to provide effective patents, copyrights, and trademarks
for U.S. owners of intellectual property. For example, in 1991 the USTR
administered cases involving China (market access and intellectual prop-
erty), Canada (lumber subsidies, prohibitions on fish exports, and provincial
import restrictions on beer), India (intellectual property), Thailand (intel-
lectual property), the EC (meat inspection practices, canned fruit subsidies,
oilseeds support, and operation of U.S. benefits under the terms of Span-
ish and Portuguese accession to the Community), Norway (procurement
of toll equipment), Japan (construction contracts and the operation of a
bilateral agreement on trade in semiconductors), and Brazil (intellectual
property).'®

Upon identification of a foreign practice of significant concern, negoti-
ations begin between the USTR and the foreign government enforcing that
practice. If the alleged violation is covered by the terms of the GATT, the
negotiations could take place under the auspices of GATT. However, because
most complaints are about non-GATT business restrictions, the talks are
usually bilateral in nature. If agreement is not reached in these discussions,
the USTR is given one year to recommend some action, such as dropping
the case, continuing the discussions if progress seems imminent, or impos-
ing retaliatory import barriers against the country in question. Retaliatory
actions are chosen and enacted by the President.

Use by the United States of Section 301 is one of the most controversial
issues in global trade relations. To its credit, the procedure has registered
a substantial number of successes in accelerating the liberalization of par-
ticular markets. Over 90 cases were undertaken from 1975 to 1992, with
approximately 70 percent of these resulting in the elimination or modifi-
cation of the targeted practice. Moreover, with few exceptions, the United
States has asked that the targeted policy be changed on an MFN basis, al-
lowing firms from all foreign countries to benefit rather than discriminating
in favor of U.S. firms. In this sense, the United States has successfully liber-
alized certain aspects of global trade by threatening particular governments
with restricted access to its enormous market.
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However, many economists are wary of the process for several reasons.
First, it does at times result in trade retaliation (and possibly subsequent
re-retaliation by the targeted government), which represents a failure that
is costly to both sides of the dispute.!* Second, the number of successes
is rather misleading because they have tended to come in cases in which
the United States has “identifiied) barriers that the foreign government
could dismantle without risking crippling local opposition.”*® Pursuing dif-
ficult cases involving significant potential displacement costs from foreign
liberalization has been less successful; such cases seem more amenable to
multilateral and cooperative negotiations.

A more fundamental concern is that, if not handled properly, this de-
cided departure from multilateralism poses significant risks for the cohesion
of the world trading system. For example, much about the operation of Sec-
tion 301 has prima facie inconsistencies with the GATT system because its
actions often target foreign policies that are acceptable under GATT rules.
Some observers worry that this situation could erode confidence in the GATT
system and ultimately contribute greatly to fragmentation of global trade.
Moreover, Section 301 is highly resented in nations against which it has
been applied, which may contribute to general intransigence against trade
liberalization. Finally, the greatest concern is that the United States will
ultimately choose to resort primarily to bilateral agreements that commit
governments to managing their trade volumes and patierns according to
negotiated targets. For example, in recent bilateral discussions with Japan,
the United States has insisted that its share of Japanese imports of semi-
conductors and automobile parts rise to specified minimum levels within
a certain period of years. If these quantitative targets fail to be met, U.S.
retaliation is likely. Quite apart from the apparent difficulty of achieving
a governmeni-mandated increase in foreign market share, such managed
trade paolicies tend to be decidedly anticompetitive and may risk significant
trade diversion.

20.3 CONTINGENT PROTECTION

One form of administered protection that has become increasingly prevalent
in recent years is the use of tariffs to raise the domestic prices of imported
goods that are seen to be artificially low in price. These low prices are
considered to be the result of unfair pricing practices, stemming either from
dumping by foreign firms or from advantages afforded by foreign govern-
ments through production or export subsidies. The GATT allows importing
countries to offset these low prices by imposing import duties on the prod-
ucts of specific firms that can be shown to be dumping or to have benefited
from subsidies and whose actions cause potential injury to domestic firms.
We consider here some of the analytical issues involved in enforcing an an-
tidumping (AD) policy and in setting countervailing duties {CVDs) against
foreign subsidies. The use of such policies is labelled contingent protectwn
because it is triggered by price and injury contingencies.
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Dumping and Antidumping

Dumping has two legal definitions. The first is the practice by a firm of
gelling a product in an export market at a price below that at which it sells
the product in its home market. Such pricing behavior may seem bhizarre
in that foreign sales would be expected to incorporate a price sufficient to
cover the additional transport costs. Nonetheless, examples of such pricing
are not uncornmon. The second definition is the practice of selling a product
in an export market at a price below the average cost of producing it. In U.S.
legal terminology, the average cost is termed the fair value of the product,
and dumping constitutes sales at less than fair value (LFV).

Consider the possible reasons for a firm to engage in dumping. First, it
is possible that the normal course of business cycles could, on occasion, cause
demand for the firm’s product in its home market to fall below its production
capacity. Rather than reduce price or lay off workers, the firm might choose
to export the excess production to foreign markets and charge a low price to
ensure the sales. We might term this behavior sporadic dumping, because
it is related to fluctuations in economic activity. To the extent that such
sales induce lower production and emplayment in the importing country,
that country may well wish to offset them with temporary tariffs in order
to avoid absorbing the negative effects of foreign recessions. There are good
reasons to suspect, however, that sporadic dumping is limited in scope.
Exports typically require the establishment of customer relations and a
marketing and distribution system. Few firms would go to the expense of
maintaining such systems merely to have access to a residual market in the
event of lower home demand.

A second possibility is that a foreign firm may choose to engage in
predatory dumping, whereby it sells its goods in an export market at a
price low enough to drive domestic competing firms out of business or,
perhaps more likely, to deter entry by other firms. This would require
setting a price so low that a domestic competitor could not cover variable
coats at any level of production and would choose to leave the market.
The predatory foreign firm would accept current losses in anticipation of
future monopoly profits once the market is reserved in its favor. In light of
the many potential strategic interactions among international cligopolistic
firms that we have discussed elsewhere, behavior of this kind could be
considered conceivable. Indeed, fears of predatory pricing are used to justify
domestic firms’ lobbying efforts for strong antidumping laws. If it occurs,
predatory dumping is surely harmful to the importing country and calls for
an offsetting import tax. However, there is little evidence of its existence,
again for practical reasons. First, once a foreign firm has established its
monopoly and raised its price, the old firms will almost certainly be enticed
back into the market and new firms will enter, a fact that the foreign firm
must take into account prior to dumping. Thus, to sustain its monopoly, the
foreign firm would have to continue charging a price low enough to deter
entry forever, which is unlikely to be a profitable strategy. Second, predatory
behavior is illegal under domestic antitrust laws in many importing nations,



3568  I: Trade Policy

including the United States, and would be unlikely to escape prosecution
by the antitrust authorities, especially because domestic competing firms
would lobby heavily for such action.

The fact that firms have market power does suggest the most likely
reason for dumping. Suppose that firms produce differentiated products so
that each firm has some monopoly power (that is, it faces a downward-
sloping demand curve) in every market in which it chooses to sell. Recall
from Chapter 11 that a moncpolist would choose to set price in each market
according to the following profit-maximizing rule:

p; = MC;/11 —1/e;] (20.1)

Here, the subscript j refers to import market j. If we assume that the
marginal costs of exporting to each country are similar, we see that a
firm would certainly choose to set different prices in different markets. In
particular, the more elastic the demand is for a good in a particular market,
the lower will be the price charged there because the profit-maximizing
markup over marginal cost will be lower. This practice is called international
price discrimination and is quite likely to characterize many products
and markets. Note that this practice requires that different markets be
segmented, (that is, isolated from one another) so that consumers in one
country will not buy the good at a low price and resell it in other markets
at higher prices. In particular, if a firm charges a lower price in an export
market than at home, it may need to lobby its government for a tariff to
avoid such re-imports. :

Why, then, would a firm charge a low price abroad and a high price at
home? It must be that demand for the good is more elastic in foreign markets
than at home. This is the case when a good in its home market is familiar
to customers and commands their loyalty, while in foreign markets it must
compete with domestic products and other imports. Indeed, such bias in
preferences toward home goods seems to be commeon in actual practice. Thus,
in the face of differential demand elasticities, profit-maximizing pricing that
constitutes dumping is quite likely to occur. Perhaps the best term for it is
equilibrium dumping, in recognition of its source. Note that because such
pricing reflects demand parameters, the logical justification for a tariff to
offset this dumping is not that the dumping harms domestic firms. However,
because the foreign firm makes profits in the importing country, it may be
appropriate to imnpose a tariff to shift those profits to the domestic treasury.
Under some circumstances this form of strategic trade policy makes sense. 16

Having analyzed the circumstaneces that may lead to dumping, we now
turn to the structure and effects of antidumping law, with emphasis on
the United States.!” In the United States, legislation against dumping has
existed since at least 1918, though the current law is based on the Tariff Act
of 1930, with numerous subsequent revisions to tighten its provisions. Note
that these laws are designed to prevent dumping by foreign firms in the
American market; there is no U.S. law prohibiting U.S. firms from dump-
ing abroad. As noted, dumping is found to exist either if a foreign firm sells'in
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the American market at a price below that in its home market or if the firm
sells the product at a price below average cost of production. In either case,
if dumping is found to have occurred, an AD tariff is imposed to equal the
dumping margin, or the difference between the import price and the fair
value of the product. These duties are imposed until the dumping ceases.

While this process seems unobjectionable, except to consumers who
may enjoy the low price of imported goods, it embodies numerous features
that make trade economists leery of its operation. First, note from the
earlier discussion that international price discrimination is likely to be a
common phenomenon and does not, in itself, justify AD duties. Thus, the
cost standard seems the more sensible foundation for defining potentially
harmful dumping. However, as we have noted often in this book, a condition
for economic efficiency is that a firm charge a price equal to its margina! cost,
rather than its average cost. Economists would argue against an average-
cost standard in defining dumping because there are potential circumstances
under which a firm would price at less-than-average cost because of its low
marginal cost. One example would be the pricing of the first several units
of output of a product, such as computer chips, that is subject to significant
scale economies. In computer chips, a heavy fixed cost is required in terms
of research and development for each new semiconductor generation. Once
the device is developed, however, the marginal cost of producing each unit is
quite small. Thus, the expected pricing behavior would involve a low price
on the initial units, despite a high cost per unit, in order to sell a sufficient
volume over time to recoup the R&D costs.

Economists’ preference for marginal-cost pricing may be too rigorous
a criterion to be of much practical use, given the difficulties of estimating
marginal costs. Therefore, unit costs have become the legal standard, In
this regard, it is noteworthy that U.S. law contains a clear bias toward
affirmative findings of dumping by specifying inflated standards for the
composition of costs in determing fair market value. When a domestic
firm, industry association, or trade union alleges dumping by a specific
foreign firm, an office in the U.S. Department of Commerce undertakes an
investigation of the complaint. Commerce officials may compare domestic
price of the imported good with either its price in the exporter’s market or its
price in third-country markets, assuming these prices are above unit costs.
If such prices are difficult to obtain, Commerce officials are empowered to
compute a fair value for the product based on the foreign firm’'s production
costs. The unusual aspect of this latter procedure is that Commerce is
obliged to add to production costs a margin of at least ten percent for
general expenses and at least eight percent for profits. The latter margin is
remarkable in the sense that few international firms average as much as an
eight percent profit in any year. For products from socialist (or “nonmarket”)
economies, where it is quite difficult to obtain reliable cost data, Commerce
is empowered to compare import price with either prices or constructed
costs of firms in third-country markets, often in countries where costs may
be expected to be signficantly higher. Overall, the use of constructed cost
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standards in determining whether a product has been sold at LFV tends
to generate frequent findings of remarkably large dumping margins. Note
in particular that the eight-percent markup minimum makes it illegal for
foreign firms to use pricing practices that are quite common for domestic
firms, such as sales and rebates, that imply short-term losses in order to
defend market shares. .

It is important to note that an affirmative dumping finding by Com-
merce results in a lasting AD duty only if another government agency, the
International Trade Commission (ITC), finds that the dumping has resulted
in or threatens to result in material injury to a domestic industry. The ITC
is a quasijudicial agency that recommends or discourages the imposition of
tariffs or other remedies to offset injuries caused by dumping, export sub-
sidies, and import surges. (Discussion of the latter two issues will follow.)
In considering the potential for injury, the ITC looks at such indicators as
prices, profits, sales, and employment of domestic firms in the face of im-
port. competition. The ITC has a reputation for fair (that is, non-politicized)
investigations and recommendations, though it should be noted that over
time, the U.S. Congress has continually reduced the standards for showing
the existence of injury to the point where a finding of injury is now the
expected outcome.

The institutional bias in these procedures toward imposing AD tariffs
has had some marked effects. First, there is no doubt that the AD process has
become the favored route of domestic firms that wish to benefit from import
protection in all countries that employ these procedures. In the United
States, 411 AD investigations were undertaken over the period from 1980 to
1988 (many of these in the steel industry), with another 332 investigations
under the CVD statutes, which work in a similar manner. In contrast, only
71 investigations based on safeguards procedures were launched. Related
figures for other countries include 364 AD and CVD ecases in the EC versus
39 safeguards cases, 500 versus one in Australia, 470 versus two in Canada,
and 75 versus zero in developing countries, where such procedures have
been instituted only quite recently.’® Second, the mere expectation of losing
such a case seems to have altered the behavior of foreign firms subject to AD
investigations. Under U.S. law, a foreign firm can avoid legal costs and the
need to surrender its confidential cost data by agreeing with the Commerce
Department to either raise its prices or stop selling in the American market.
These agreements, called price undertakings, have become common, and
they serve to place a minimum on prices or a limit on competition in the
U.S. market.'® Indeed, AD cases may well act as a device for facilitating
collusion among oligopolistic firms, as explained in Chapter 17. For these
reasons, trade economists now tend to view AD actions as a substantial
nontariff barrier to trade.

Subsidies and Countervailing Duties

As interesting as AD actions is the practice whereby countries impose
CVDs to offset the price-reducing effects of foreign export or production
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subsidies. To understand CVDs, it is useful to begin by considering the
analytical justification for them. Figure 20.1 shows a situation in which
markets are competitive and in which Country F exports good X. Free
trade equilibrium involves a relative price of p*, while Country H imports
quantity OX 7. Suppose the exporting country pays an ad valorem subsidy
to ﬁrms for exporting X .2° This policy would expand F’s excess-supply curve
to Ef , inducing an expansion of exports to quantity OX; ! {equal to H's
higher imports at point S). The effect is a deterioration m F’s terms of
trade: world price falls to p}, while the domestic relative price in F rises to
P'(p’ = p[1 + s)) as greater exports cause additional scareity of goed X in
the exporting country’s market. The resulting production and consumption
distortions in F, combined with its worsened terms of trade, necessarily
imply a decline in its economic welfare when it pays an export subsidy.
Note the substantial subsidy cost of area WV pp’, as the subsidy must be
paid on all exports. This welfare loss demonstrates our peint in Chapter
15 that a country can make itself worse off by artificially expanding trade
and generating negative trade-policy revenues. In contrast, the importing
country enjoys a welfare gain from this subsidy because of the decline in the
relative price of its import good. This gain in H’s terms of trade will outweigh
the distortionary effects of the lower relative price in its market. In effect,
this policy represents an election by the exporting nation to transfer income
to the importing nation.?! Overall, global welfare declines because of the
departure from free trade.

Consider the impacts of a tariff imposed by H to offset, or counter-
vail, the price-reducing effect of F’s subsidy. Country H may choose to
do this, despite its welfare gain from the subsidy, because domestic firms

p*

&) x!'x!

FIGURE 20.1
A countervailing duoty.
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that have been hurt by the additional imports could lobby for such a
response. The objective is to return the relative price in H to its free trade
level, which would be accomplished through a tariff that shifts the excess
demand curve down to E.. The post-tariff equilibrium involves a return to
the free trade quantity of imports but yet a further improvement in H's terms
of trade, as world price falls to ps;. Of course, this represents an additional
deterioration in F’s terms of trade. Note the interesting implication of this
solution: because outputs and domestic prices have returned to their old
levels, there is no remaining distortionary impact of the subsidy; it has been
completely offset by the tariff. Global welfare returns to its free trade level.
The only effect is a transfer of income from taxpayers in Country F to the
government in Country H (that is, the subsidy is paid to exporters who then
surrender its proceeds to H in the form of tariff revenue) in the amount
UZGF/]2 (mersured in units of good Y). Of course, if taxpayers in F were
to recognige this fact, they would lobby for an end to the export subsidy or
oppose its institution in the first place. Thus, the essential justification for
CVDs is that they can restore global optimality and deter the introducticn
of export subsidies.

As might be expected, the situation is somewhat more complicated
in markets that are not perfectly competitive, as our earlier discussion
on strategic trade policy demonstrated. In such a case, it is no longer
necessary that the exporting nation lose and the importing nation gain
from an export subsidy. Moreover, there may be subsidies coming from
third countries as well that would need to be considered in making welfare
calculations. Nevertheless, in most cases there is a clear presumption that
export subsidies interfere with global efficiency and that the levying of CVDs
to deter them, or better still, international agreements to avoid using them,
are in the public interest.

With that background, consider the GATT approach to disciplining the
use of subsidies. The GATT Articles have long pledged member nations to
forgo the use of explicit export subsidies except in agriculture, which, as we
have noted, has traditionally lain substantially outside the purview of the
Agreement. Thus, most trade conflicts over explicit export subsidies have in-
volved the European Community and the United States, whose governments
grant the largest such subsidies for grain exports. In both cases, these gov-
ernments find it difficult to scale back on their subsidies because of political
opposition by domestic farming groups. However, it seems that an agree-
ment to move in that direction has emerged from the Uruguay Round. Other
export subsidies are granted in a more hidden fashion, through concessional
loans to foreign nations wishing to buy high-technology manufactured goods
from the United States, Japan, the European Community, and other indus-
trial nations.?? Periodically, these nations have agreed among themselves to
cut back on such activities.

A more difficult issue for international relations involves setting rules
for domestic production subsidies that tend to expand exports indirectly. It is
clear that governments may wish to subsidize certain activities for a variety
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of social and economic reasons. Common examples include cutput subsi-
dies in defense industries, regional subsidies paid to expand employment
and attract investment in depressed areas, subsidies to labor training or
quality improvements in other inputs, subsidies for environmental ¢leanup,
subsidies to research and development, and subsidies to the production
of high-technology commodities that may have cost-reducing spillovers in
other sectors. Indeed, as our discussion in Chapter 15 noted, economists
recognize the superiority of subsidies to tariffs in achieving virtually all
such goals. Nonetheless, each policy has the potential to expand domestic
production, thereby reducing imports or raising exports, to the detriment of
foreign competitors. Thus, it is by no means clear which of these kinds of
programs, if any, should be avoided in the interests of international trade
relations.

Recognizing this fact, the GATT approach has been to categorize
various subsidies in terms of their apparent trade intent or impact for
purposes of deciding whether to enact rules against their use. In general
terms, subsidies cannot be disputed if they are clearly granted for purposes of
socioeconomic development (such as regional assistance), if they are granted
widely without favoring specific industries or firms, or if they support
activities at the “pre-competitive” stage (such as R&D assistance, especially
for basic research). At the other extreme, countries may take action against
foreign subsidies if they have a clear trade-distorting intent, such as direct
export assistance or input-purchase subsidies that discriminate in favor of
domestic input suppliers. Most often, however, the intent of a government
subsidy policy lies between these clear extremes, in which case nations may
complain and request GATT dispute-resolution panels. This large, ill-defined
area in allowable subsidy policies has led to increasing numbers of bilateral
disputes in recent years and remains a significant source of controversy
within the GATT.

GATT rules allow member nations to use CVD statutes to act against
some foreign subsidies, which we can illustrate with U.S, practice. As with
AD cases, if a domestic firm feels that its operations have been harmed
by imports that have been priced unfairly as a result of a foreign export,
output, or input subsidy, it can request an investigation by Commerce of the
extent of the subsidization and an examination by the ITC of the resulting
injury. If these investigations find in favor of the complainant, a CVD
equivalent to the extent of the subsidization is imposed in order to raise
the import price until the subsidy is removed. The adminstrative proce-
dures are virtually identical to the AD procedures, the principal difference
being that the target of the investigation is action by foreign governments
rather than by foreign private firms. In this context, CVD cases are more
likely to result in negotiated agreements to cease or modify the subsidy
because governments may be more capable than individual firms of seeing
some joint advantage in doing so. Nevertheless, the procedures are again
biased in favor of the domestic firms in these quasijudicial proceedings, and
the U.S. authorities have at times been accused of abusing them to harass
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foreign governments and firms. In fact, a major motivation of the Canadian
government in agreeing to a Free Trade Agreement with the United States
seems to have been to shield its firms from arbitrary and harsh application of
U.8. AD and CVD laws. Canada insisted on the establishment of binational
Jjudicial panels for overseeing the operation of such laws in both countries, a
novel process that will be extended to trinational panels among the United
States, Canada, and Mexico under the terms of the North American Free
Trade Agreement.

Safeguards

We finish our discussion of contingent protection by noting that GATT rules
also allow countries to protect their industries temporarily from fairly traded
imports (that is, imports that have not been dumped or subsidized) under
certain circumstances. Policies that do so are called safeguards. When a
country believes that it has experienced a rapid surge of imports that
threatens serious injury to a domestic industry, it can impose offsetting
protection, typically through nondiscriminatory increases in tariffs.?® Two
features are most relevant here. First, the GATT rules explicity state that
such protection is to be temporary. A country may impose the higher tariff
for no longer than five years, with the tariff rate declining over time. This
protection is designed to help the besieged industry adjust to the new
competition, either by allowing resources to move out as it contracts in an
orderly fashion, or by adopting new technologies to raise efficiency. As might
be guessed, the difficulty of making such adjustments has often resulted in
the protection’s lasting far longer than originally intended.

A second important feature of safeguards is that under GATT proce-
dures, a country that invokes its right to raise its tariffs beyond their bound
levels is required to pay some compensation to foreign countries that stand
to lose business as a result. This may come either through an agreement to
lower tariffs on other industries—clearly a politically unpopular option—or
by allowing foreign governments to retaliate with higher tariffs of their
own. From the standpoint of international relations, neither option is very
palatable, and countries have increasingly resorted to protecting their in-
dustries through bilateral quantitative restrictions on trade such as VERs.
As we have noted previously, VERs have the advantage of transferring some
economic rents to foreign exporters, making their use less objectionable
to foreign governments than the use of tariffs or import quotas. However,
proliferation of such measures has worried many observers about poten-
tial frictions imposed on the multilateral trading system. Thus, reform of
safeguards policies was an important issue in the Uruguay Round.

In the United States, safeguards are enacted through Section 201 of the
Tariff Act of 1930 (subsequently revised). Section 201 is popularly referred to
as the escape clause. Under this law, a representative of a domestic industry
may petition for relief by asking the ITC to investigate whether imports
have become a source or threat of serious injury. If the ITC finds that injury
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has occurred or is likely to occur, it recommends some form of relief to the
1.8, President. The relief typically takes the form of temporary tariffs or
quotas, though an additional option is to award trade adjustment assistance,
or supplementary unemployment compensation to workers who might lose
their jobs. The President may reject or accept the recommendation and may
also develop different policies for import relief. The United States has seldom
used the escape clause in recent years, largely because of the preferences of
firms to avail themselves of easier routes to protection.

20.4 TRADE POLICY AND ENVIRONMENTAL
REGULATIONS

A major source of stress on the international trading system is that global
competition is affected not only by explicit trade barriers but also by
numercus aspects of domestic regulations. Regulations governing product-
safety rules, environmental protection requirements, anticompetitive busi-
ness practices, intellectual property rights, foreign direct investments, and
prudential financial practices may exist for reasons other than to restrict
international trade but may have that effect anyway. For example, many
countries have domestic content laws, which require that a foreign firm wish-
ing to invest in a domestic production facility must purchase some minimum
percentage of its inputs, such as materials, labor, and capital, from domestic
sources. The evident intent is to expand employment in a particular sector,
but the requirement could easily result in an artificial restriction on imports
of materials and machinery. Similarly, a weak or unenforced antitrust law
could result in interlocking business practices among domestic firms, in turn
limiting market access for foreign firms that might otherwise be competitive
suppliers of products or inputs.?* It is also conceivable that differences in
the costs of environmental regulations in various countries could influence
decisions by multinational enterprises about production location and trade.
Thus, in many contexts, it is possible to view domestic regulations as indirect
nontariff barriers to trade.

Traditional GATT rules have imposed few effective disciplines on such
practices, largely because issues of domestic regulation have lain outside
the realm of the GATT, which is primarily focused on tariffs. However,
as international competition has intensified because of growth, innovation,
and the operation of MNESs, conflicts between domestic regulations and
trade interests have inevitably become more frequent. For this reason, the
industrialized nations at the Uruguay Round prominently introduced the
question of trade-related regulations of investment, intellectual property
rights, and services. Further, issues of environmental regulation and its
impact on investment and trade figured importantly in the negotiation
of NAFTA. It seems likely that these kinds of questions will dominate
trade-policy discussions for the foreseeable future.

In this section we focus on environmental regulation to discuss the
interactions between trade policy and regulatory policy from an economic
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standpeint. Before doing so, however, we make some general observations.
First, as our discussion in Chapter 15 pointed out, it makes little sense to
use trade barriers to correct underlying market distortions. The clearest
example lies in the generous income and price supports for farming in the
European Community, which have stimulated massive amounts of surplus
agricultural production. In most cases, rather than scaling back on the
supports, the European Community has chosen to dispose of some of the
surplus by paying export subsidies, which has surely worsened economic
welfare. More generally, there are likely to be numerous interactions be-
tween trade policies and regulations, such as the combination of high tariffs
and regulations on FDI, which together have frequently induced inefficient
investments in developing economies. Thus, trade policy exists in a second-
best world, and proper analysis would consider the merits of deregulation
with careful regard for its effects on welfare in light of the operation of other
policies and distortions.

A related point is that the use of retaliatory trade barriers to change
offending foreign regulations is also questionable. Suppose, for example,
that the United States determines under Section 301 that a eountry such as
Thailand is not providing sufficient copyright protection for American books
and movies. A tariff imposed on Thai exports in retaliation will not remove
the source of the distortion and may, in fact, have little deterrent impact.
As always, a better approach is a direct attack on the problem, which in
this case would be to negotiate with Thailand over a modification of its
copyright law. The problem here, of course, is that, because international
trade is the most common interface between the twoe countries, the only way
to enforce any agreements made in such negotiations might be to threaten
trade sanctions. Again, an interesting second-best problem emerges.

A fundamentally important difficulty in using trade policies to induce
changes in foreign business regulations is that different countries naturally
have varying preferences about the structure of their regulations. For
example, many economists suggest that environmental cleanliness is a
commodity with a high income elasticity of demand, so that as nations
get richer, they prefer less pollution.?® Developing countries may prefer to
limit environmental protections that discourage fast economic growth. This
might be particularly true for countries with large geographical areas for,
in a Heckscher-Ohlin sense, they would have a large relative endowment of
“environmental space” (air, land, and water) that would be used intensively
in production. Put differently, such nations would have relatively larger
abilities to absorb environmental effluents. Given these static and dynamic
differences in views about appropriate domestic regulations, it seems un-
reasonable for all countries to harmonize all their policies to common,
international standards. Thus, multilateral agreements on regulatory stan-
dards may be especially difficult to achieve unless those nations prefering
the strongest standards stand ready to provide offsetting compensation
to those with the lowest standards. Note how strongly this situation con-
trasts to the general indication in economic theory that global free trade
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in goods provides an acceptable standard of optimality. Of course, this
difference reflects the theorefical presumption of the absence of distortions
that necessitate regulatory actions in the first place.

What is the ultimate market distortion with respect to the environ-
ment, as seen by many economists? It is that countries fail to deal adequately
with the overriding feature of air, land, and water, which is that in some
measure these are common-resource inputs, meaning that many users take
advantage of them simultaneously. It is then difficult to assign a dollar
cost to the act of despoiling one unit of such an input and to determine
appropriate taxes on its use. In simplest economic terms, countries with
heavy environmental damage fail to encourage appropriate conservation
because the prices they place on their environmental inputs are insufficient
to equalize at the margin, the economic benefit of developing natural re-
sources and the environmental cost of exploiting them. In this light, trade
policy has little role to play in a sound and sensible regime of environmental
regulations. )

Trade and the Environment

Itis not difficult to understand the potential conflicts between environmental
regulations and trade policy.2® There are three types of problems that carry
an international economic dimension. First, a country might use trade
policies to complement or enforce its domestic environmental policies. For
example, if a country is worried that some domestic industry produces
excessive amounts of pollution, it can subsidize imports of the pollution-
generating commodity in order to reduce domestic output. Similarly, a
potential advantage of lower import barriers to agricultural goods in the
developed economies is that some agricultural production will shift to
developing economies, which tend to use chemical inputs less intensively,
given their relatively greater abundance of land and labor. More commonly,
a nation might restrict exports of some natural resource in the belief that
free trade will result in excessive exploitation of the resource, Canada,
for. instance, insists on the right to ban the export of logs under certain
conditions. Numerous developing countries have also instituted bans on
the export of tropical hardwood logs, claiming that such quotas limit the
exploitation of rainforests.

By now it should be clear how most economists would view such
policies. Because they do not directly address the problem, management
of environmental resources, trade policies are likely to be ineffective ap-
proaches. This ineffectiveness is well-established in many cases. Mareover,
given the second-best nature of the approach, layering a trade barrier onto
an existing environmental distortion could well make the situation worse.
Indeed, many developing countries, such as Indonesia, have found their
tropical forests being cut down faster after the imposition of an export ban
than before. The primary reason is that the export restriction markedly
reduces the market value of the trees, diminishing incentives for economic
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forest management. Rather, farmers and developers have a greater incentive
to eut the trees down in order to'open up new land areas: An additional reason
for the rapid harvest is that the export bari makes the lumber very cheap
domestically, inducing an artificial expansion of production of wood products,
such as tropical plywoods, which are then exported excessively under the
implicit subsidy. Thus, rather than employing export policy to regulate
timber harvest, it would be more sensible to allow unrestricted exports
combined with sensible land-management policies, such as development
zoning, harvesting taxes, and replanting requirements. Toward this end,
the trees should be accorded an economic value that induces their harvest
according to forward-looking optimization.

A sécond general problem is that countries have different environ-
mental standards, which may influence trade. For example, nations employ
import barriers to protect their domestic environmental standards from the
effects of more-limited foreign standards. This is most common in requiring
that imported plants and animals be examined for pests and that food
imports be inspected for sanitary problems. Such imports may be excluded
if they present a health risk for domestic farmers and consumers. These
regulations are perfectly allowable under GATT rules. They make sense
economically because the source of the potential health problem is imports,
50 that banning them is the most direct solution. The -difficulty, of course,
15 that inspection authorities may abuse the system and eliminate or delay
imports of uncontaminated foods that compete with domestic products. This
“red tape” should be viewed as a nontariff trade barrier. The GATT tries
to discourage this implicit protectionism by requiring that such inspections
be based on accepted scientific testing principles and completed in a timely
fashion. Tn practice, the GATT has been relatively lenient in allowing na-
tions to define and enforce their safety and health standards subject to this
testing requirement. There is little indication that multilateral trade rules
would ever seriously restrain legitimate efforts to protect public safety.

A more complicated issue of environmental policy emerges when foreign
production practices themselves offend the spirit of domestic environmental
law, even if there is no concern over consumer safety. A stark example
of this issue emerged in the United States in 1990. Under pressure from
environmental groups, the United States acted under the provisions of its
Marine Mammal Protection Act (MMPA) to exclude imports of tuna caught
by Mexican fishermen. Mexican fishing techniques involved using large drift
nets that capture and destroy numerous dolphins as they harvest tuna. The
“Idll rates” for dolphins with this technique exceeded the norms allowed the
U.S. fishing fleet under the MMPA. Mexico objected to the import ban as an
unwarranted extension of American law to another sovereign nation and
filed a GATT complaint. The GATT panel agreed with Mexico, stating that
the U.S. import ban represented an improper use of extraterritoriality; the
United States had no right to'use trade policy to impose its environmental
regulations on another nation. Envirenmentalists in the United States were
understandably upset by this ruling, which continues to serve as a rallying
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~cry for opposition to, or substantial modification of, GATT rules. It may
. be 'worth noting that, in the end, the United States did not have to alter
its implementation of the law, because Mexico joined the United States
--in signing a multilateral pact with several other Latin American nations
.- committing themselves to changing their fishing techniques. Further, public
preferences in the United States shifted strongly in favor of tuna that conld
be advertised as “dolphin friendly,” generating a market response toward
new techniques on the part of the Mexican fleet.

Perhaps an even more controversial extension of this issue is that
differing national envirecnmental standards are thought by many observers
to influence the decisions of MNEs on where to produce. Some countries
might choose to adopt low-cost, limited environmental regulations in order
to attract FDI and expand employment, effectively trading environmental
degradation for growth. In turn, the country from which investment leaves
would suffer employment losses, inducing it to lower its environmental
standards to match those of its competitor. This possibility was featured
prominently in the debate over NAFTA. Opponents of the agreement argued
that U.S. firms would move large parts of their operations to Mexico to
take advantage of its limited and poorly enforced standards. While this
must be admitted as a theoretical possibility, available evidence strongly
suggests that differences in environmental costs rarely provide an important
motivation for FDL?" Neither is there any evidence that environmental
standards converge on the lowest level in the presence of freer trade. Indeed,
the experience of the European Community suggests just the opposite, that
standards tend to ratchet upward toward the highest levels among countries
at similar levels of development.

For our purposes, however, the relevant question is again whether it is
sensible to deal with these potential problems by imposing restrictions on
trade (and perhaps ocutward flows of FDI). For standard reasons that by now
should be clear, the answer is no. However, the issue is semewhat deeper.
Many people argue that limited environmental standards are tantamount to
social dumping through implicit government production subsidies and that
importing countries should impose social countervailing duty protection, or
tariffs that equalize the resulting cost differences. This proposal has alse
been raised with respect to differences in labor rights, educational attain-
ment, intellectual property rights, and public infrastructural investments.
The idea is reminiscent of a long-discredited notion known as the scientific
tariff, wherein each country would impose tariffs that would just offset any
cost differences between imports and domestic goods, effectively eliminat-
ing trade and its associated gains. Similar problems exist with the social
dumping idea, which refuses to recognize that nations have legitimately
different interests in social policy. To countervail such differences would
- both ignore the benefits of comparative advantage and impose a punitive
. kind of extraterritoriality.

A final general issue emerges when the environmental damage itseif,
created in one country, crosses into another country. Prominent examples
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of such cross-border exfernalities include unsanitary water supplies on the
U.S.-Mexico border, acid precipitation in Canada, airborne poliutants in
Eastern Europe, diminution of the ozone layer, and global warming. The
last two problems are perhaps most interesting in that they present threats
to all nations, rather than being localized, cross-border problems. Whatever
the scientific evidence on the extent of those threats, the problems raise
interesting international economic questions.

How should countries respond to international environmental exter-
nalities? Again, it is clear that trade restrictions are likely to be crude
instruments for changing foreign behavior. While they could induce lower
production by a polluting indusiry, they do not force that industry o pay
for its damages, or to “internalize” the problem. Indeed, if the polluting in-
dustry does not export its product to the offended natian, that nation would
be able to impose trade barriers only on other products from the polluting
firm’s nation, an even less effective tactic. This problem is worsened as the
externality becomes more multilateral in nature, as with global warming.
In that case it would be nearly impossible to calculate the damages suffered
by various nations and to assign those damages to the polluting nations.
The resulting tariffs would be virtually meaningless.

These observations point directly to the negotiation of bilateral and
multilateral governmental agreements over the terms of environmental
cleanup and allowable pollutant discharges. One current example is the
Muntreal Protocol, which sets limits for the emission of chloroflourocarbons
(chemicals that deplete ozone) among the signatories, most of which are de-
veloped countries. Such negotiations can presumably recognize each nation’s
particular size, endowment structure, level of economic and technological
development, and other characteristics relevant to assessing appropriate
levels of emissions. They might also involve commitments by wealthier
nations to pay compensation to poorer nations in return for lower levels of
pollutant releases. Such “side payments” are generally efficient in an eco-
nomic sense in that they transfer income from those who are willing to pay
for a cleaner environment to those who may otherwise be unwilling to under-
take it. In this context, it is worth noting that such compensation may come
in the form of greater market access for products of developing countries in
developed countries, as is available through major trade agreements. At the
same time, nations must have means of enforcing the commitments made in
environmental treaties. Because trade is the primary interface among coun-
tries, commercial sanctions against national violators likely represents the
most efficient form of deterrent. Here, then, is a justification for marrying
trade policy to international environmental policy.

Overall, however, -there is a general presumption on the part of
economists of little logical connection between trade policy and environ-
mental regulations. Despite this, growing conflicts are inevitable between
advocates of open trade and those who view trade barriers as a means of sup-
porting domestic environmental laws and even extending their reach abroad.
By now, economists have become strongly skeptical about the benefits
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of activist trade policy for nearly any purpose, including strategic indus-
trial policy, income distribution, and environmental protection. Beyond the
fundamental erudity of trade barriers for these purposes, history amply
suggests that arguments for trade restrictions tend ultimately to refiect
narrow protectionist interests rather than well-designed social objectives.
Nonetheless, the issues described in this section seem likely to loom
large in the evolution of global trade policies over the foreseeable future.
Thus, numercus observers have suggested that the next major round of trade
negotiations at the GATT should be devoted to international environmental
concerns; indeed, some have taken to calling it the “Green Round” in
recognition of the environmental interests underlying its purpose.

20.5 CONCLUDING REMARKS

In this chapter we have reviewed some of the majar practical issues pertain-
ing to international trade rules and institutions. The international trading
system has functioned quite well in fostering an expansion of global trade
and income but has come under increasing strain in recent years. Our
discussion has suggested some summary conclusions.

L In the period since World War II, the global trading system has been
governed loosely by the mutually agreed-upon rules that constitute the
GATT. The guiding principie of the GATT is nondiscrimination, as em-
bodied in MFN, which has assisted greatly in bringing down warld tariff
barriers to their currently low levels. However, there are numerous ex-
ceptions to nondiscrimination, and whole sectors of economic activity lie
substantially cutside the GATT’s realm. Further, the use of quantitative
trade restrictions has proliferated recently. The just-completed Uruguay
Round attempted to gain control over many of these problems.

2, The United States has become quite active in attempting to remove
“unfair” foreign trade practices unilaterally through Section 301 of its
trade law. While application of this law has been largely successful, it
poses significant risks for the system of world trade.

3. Contingent protection, as embodied especially in AD and CVD actions, has
become the favored route of industries to import relief in the developed
countries. There are economic arguments in faver of these policies, but
the arguments are weak, especially in the case of dumping. Current
practice seems to use these procedures, in part, to facilitate collusion
through import protection.

4. Growing conflicts between trade policy and domestic regulatory environ-
ments pose perhaps the greatest challenge for the world trading system
in the near future. Countries vary markedly in their regulatory policies
for a variety of reasons, but these differences may have important trade
impacts.
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5.

Trade policy has a relatively small role to play in the context of environ-
mental regulation, at least as a matter of economic logic. Nonetheless,
the temptations to use trade sanctions for this purpose seem likely to
grow over time. Placing this issue into some multilateral context will be
an important task for the next major round of trade negotiations. -

NOTES

1.

=13

10.
. As the names of the Tokyoe Round and the Uruguay Round suggest, most MTN rounds are

12.
13.
14,
15.
16.
17.

18.
19.

20.

21.

See C. P. Kindlebherger (1973) for an analysis of the depression and the role of trade barriers
in fostering it. Readers interested in a history of earlier U.S. trade policy may consult the
classic volume by F. Taussig (1892). For a history of Canadian trade policy, see J. H. Dales
(19686) and R. E. Caves (1976).

. For an authoritative discussion of these negotiations and an analysis of the body of

international trade rules that has emerged since then, see John Jackson (1989).

. Because the GATT is an “agreement” among coniracting parties and not an “organization,”

it has no members per se. Nonetheless, we will use the terms “members” to refer to
contracting parties.

. See R. M. Stern, J. H. Jacksori, and B, Hoekman (1988) for a full discussion of the economics

of these agreements and J, H. Jackapn (1989) for a treatment of their legal ramifications.

. Not all of the developing countries in this table were GATT members at that ume
. Bee S. Laird and A, Yeats {1990) for a complete description.
. For example, the GATT is often derided in the popular media as the “General Agreement

to Talk and Talk.”

. Partly in recognition of the rapid economic growth in Singapore, Hong Kong, South Korea,

and Taiwan, these countries have largely been removed from the GSP. Concern remains,
however, over rapid export growth from a new generation of industrializing nations, such
as Malaysia, Thailand, and Mexico.

. See Organization for Economic Cooperation and Development (1987) for a description of

agricultural NTBs in the developed nations and an attempt to quantify the effects of these
distortions.
We analyze motivations for FDI and its effects in Chapter 23.

named for the places at which they are initiated. However, the negotiations actuelly take
place at the GATT building in Geneva, Switzerland. The papers in J. Schott (1990) provide
a comprehensive analysis of the various negotiating issues and proposed resolutions.

See J. Bhagwati (1991) for a defense of multilateralism and L. D. Tyson (1992) for propasals
for an activist U.S. trade policy.

For information on all aspects of U.S. trade laws, see United States International Trade
Commission.

Several cases of retaliation are discussed by Robert Hudec in his paper in J. Bhagwati
and H. T. Patrick (1990). The coniributions in that volume provide a strong indietment of
Section 301.

This statement was made by K. E. Maskus (1987), p. 417.

E_-Helpman and P. Krugman (1989) spell out this theory in detail.

See R. Boltuck and R. Litan (1991) for a detailed treatment. The administrative processes
are similar in the EC, Canada, and Japan.

See P Messerlin (1990).

T. Prusa (1992) analyzes the incentives for foreign and domestic firma to come to such
agreements.

A production subsidy to the export good could be analyzed separately, with due recognition
for differences between consumer and producer pricesin F.

This explains why many économists joke that the appropriate response by the importer is
simply to write a thank-you note.
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22. For example, in the United States, such assistance is available through the Export-Import
Bank.

23. The astute reader will have noticed that AD and CVD laws require the demonstration

© of “material injury,” while safeguards require showing “serious injury.” This difference is
more than semantic; “material” is a considerably weaker standard in legal terms. This fact
helps explain the far greater resart of firms to AD} and CVD remedies for protection.

24. This is a common complaint leveled at Japan by the United States and is one focus of

: ongoing bilateral talks on structural reform in Japan.

25. G. Grossman and A, Krueger (1993) discuss the economics of this phenomenon and provide
estimates of the relevant income elasticities.

26. For full discussions see Anderson and Blackhurst (1992) and Low (1992).

27. On the theory of FDI under differential regulations, see Markusen, Morey, and Olewiler
(1993), while on the empirical evidence see Pastor (1992).
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21.1 TRADE IN FACTORS

Up to this point, we have assumed that countries may trade commodities
but that factors of production are immobile among countries. We noted in
the Introduction that it is this immobility of factors that hags traditionally
distinguished the study of international trade from interregional trade.
Yet anyone who has read history is aware of many examples of human
migrations, such as those from Europe to North America in the nineteenth
century. Those familiar with more contemporary business events are aware
of the high level of capital movements and foreign investment that have
characterized the warld economy since World War II.

It is thus apparent that some factors of production are mobile. What
are the effects of such factor movements on world trade and welfare? This
question is of particular interest in countries that are the sources of foreign
investment as well as countries that are the recipients of investment.
Some arguments seem to suggest that both source and host countries are
worse off.

_ International trade economists generally identify three types of factor
movements: direct foreign investment, portfolio investment, and labor mi-
gration. A direct foreign investment is defined as an investment in which
the investor acquires a substantial controlling interest in a foreign firm or
sets up a subsidiary in the foreign country. Direct foreign investment thus
involves ownership and/or control of a business enterprise abroad. Compa-
nies that engage in direct foreign investment are known as multinational
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enterprises or transnational corporations. (Direct foreign investment will be
the subject of the following chapter.)

This chapter will be confined to the discussion of portfolio investment
and labor migration. Portfolio investment occurs when an individual or
company buys foreign bonds or purchases foreign stocks in gquantities too
small to gain control of a foreign firm. We will assume throughout the
chapter that portfolio investment and labor migration occur in response
to differences in wage and rental rates between two countries. Of course,
portfolio investment and labor migration actually occur for reasons other
than differences in factor prices. These reasons might include escape from
war or repression in the case of labor migration or uncertainty over future
economic conditions in the case of capital mobility. With this qualification
in mind, we restrict our discussion to factor movements motivated by factor
price differences.

Portfolio capital movements and labor migration have very similar
effects on production and trade. Thus, we analyze the two together, generally
referring arbitrarily to capital as the mobile factor. The two may differ with
respect to the repatriation of earnings. Capital owners generally tend to
remain in their home countries, repatriating their foreign earnings and
consuming at home. Migrants generally spend most of their earnings in
their new countries. Yet migrants often repatriate substantial sums (e.g.,
guest workers in Europe or Mexican and West Indian farm workers in the
United States) and capital owners sometimes move with their funds (e.g.,
Canadians retiring to Florida or employees working abroad on a company
investment project), Thus, we treat capital and labor movements as being
essentially similar.

The preceding chapters have shown a number of cases in which trade
does not equalize factor prices. We emphasized in Chapter 8 that the
conditions under which trade in commodities leads to the equalization of
factor prices are very restrictive, and thus equalization should, in fact, be
regarded as the exception rather than the rule. The following situations can
result in unequal factor prices between countries, thus providing incentives
for factors to migrate. (1) If production technology differs between countries
(Chapter 7), it is unlikely that trade will equalize factor prices even if it
equalizes commodity prices. (2) If some goods are produced with increasing
returns to scale (Chapter 12), then trade will not equalize factor prices. (3)
If tariffs or transport costs prevent trade from equalizing commodity prices,
factor prices will differ between countries. (4) If imperfect competition or
production taxes exist in some sectors, marginal costs and therefore factor
prices will not be equal between countries. (5) If there are more factors of
production than traded goods, then trade in goods alone is generally not
sufficient to equalize factor prices.

This last point might seem puzzling, but in fact, we saw a perfect case
of this type in the specific-factors model of Chapter 9. With three factors
and two goods, trade in two goods generally cannot equalize the prices of
the three factors. Think of trying to solve two equations (making the unit cost
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of producing each good equal its price) for three unknowns (the three factor

o prices). .

‘We will use this idea in an even simpler model in this section to explore
the benefits of irade in factors in addition to trade in goods. Suppose that
there is only a single produced good, X, with two factors of production, L and
K. Suppose that countries H and F can trade only goods. It is clear in this
very simple model that there is no way to capture any gains from trade: the
countries must have at least two goods between them to trade.

_ The situation is shown in the Edgeworth-Bowley box of Fig. 21.1. The
dimensions of the box represent the total “world” endowments of capital and
labor, the combined endowments of the two countries. The lower left-hand
corner is the origin for Country H, and the upper right-hand corner is the
origin for Country F. Isoquants are drawn for the production of X in each
country. If the two countries have identical technologies, then the contract
curve ig the diagonal of the box, but identical technologies are in no way
necessary for the argument.

Suppose that the endowment point for the two countries is at E in
Fig. 21.1. Thus, the Home country is relatively well-endowed with capital,
and the Foreign country is relatively well-endowed with labor. At E, the X
isoguants of the two countries are not tangent (not drawn). The X isoquant
for Home is steeper than that for foreign, indicating that w/r is higher in
Home than in Foreign at the endowment point. This makes sense because
- labor is the relatively scarce factor in H, and capital is the relatively
abundant factor in H. The fact that factor prices are not the same in the
two countries indicates that there are unexploited gains from trade, just
as earlier in the book we showed that the inequality of commodity prices
indicates unexploited gains from trade.

Free trade in factors of production starting at point E leads to an
equilibrium at point A, where the factor-price ratios of the two countries
are equalized at (2z/r)". Country H exports capital, its abundant factor, and
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imports labor to reach point A. Country F exports labor, its abundant factor,
and imports capital. The isoquants Xz, and Xy, are the free trade production
levels of X in the two countries, and because X is not traded, they are also
the free trade consumption levels. Both countries gain mutually from trade.

It is interesting and important to point out that the exchange of capital
for labor is not the only possible way of moving from £ to A in Fig. 21.1.
Suppose, for example, that capital and X can be traded but that labor is
immobile. Then Home can export capital in the amount EC to Foreign. Point
C then becomes the production point for the two countries, But Foreign must
pay Heme for the capital, and hence, Foreign exports X in the amount CA.
Point A continues to be the consumption point of the two countries, while C
is the production peint.!

This last result is interesting in light of controversies over the export of
capital in countries like the United States. As in the case just mentioned, the
United States loses production of X (jobs in manufacturing?), and imports
X instead. But this is in no way “bad.” We end up at the same consumption
point A in either case. Of course, factor price changes redistribute income,
but these price changes are the same regardless of how we move from E
to A.

To make the point more strongly, note that Home could arrive at A
by importing labor from Foreign to arrive ai B, which now becomes the
production point. Home is now producing a lot of X, which will make the
critics happy. But Home must pay for the imported labor, exporting X to
Foreign (or giving the additional production to the foreign labor) to arrive
again at the consumption point A. The level of production of X (jobs in
manufacturing) does not have direct welfare consequences. As we have
noted several times in the book, production must not be confused with
consumption as a measure of the gains from trade.

212 A GAINS-FROM-TRADE THEQCREM

In this section, we show how the gains-from-trade theorem of Section 5.2
of chapter 5 can be extended to take factor trade into consideration. But
we need to prepare this explanation by considering Fig. 21.2. An isoquant
for producing X is shown in the diagram. Let point A be the point where
the free trade factor price ratio (w/r)* is tangent to the X isoquant. Thus,
point A in Fig. 21.2 is analogous to point A in Fig. 21.1. We can think of
the tangent line through A in Fig. 21.2 as an isocost line, giving the cost
of producing X at factor prices (w/r)*. Suppose instead that we praduce X
using the autarky factor proportions E. Putting a line with factor-price ratio
(u/r)* through point E, we see that the cost of producing X using autarky
factor proportions F at free trade factor-price ratio (w/r)* exceeds the cost
of preducing X using the optimal (free trade) factor proportions at A. It
then follows that if profits to the competitive firm from using the optimal
factor proportions A to produce in free trade are zero, then using the autarky
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FIGURE 21.2
L Optimal input eombinations at free trade
0 factor prices.

factor proportions E to produce at free trade factor prices must lead to losses
(negative profits).

The following analysis can pertain to either country, so we shall drop
the use of subscripts to refer to a particular country. Let 7 and X denote
the country’s endowments of capital and labor, and let L™ and K™ denote
imports of capital and labor, respectively. A negative value for L™ or K™
denotes an export of that factor. L/ and K/ denote the amounts of L and K
actually used in production in free trade, so

=L+ K =K +Kn" (2L.1)

The profit from producing the free trade output level X ,{ from inputs (If, Kf)
at free trade prices (p*, w™, r*) is zero, while the profit that would result from
producing the autarky output X2 from (L, K) at the free trade prices must
be negative, which is the result we established in the previous paragraph
and in Fig. 21.2. Thus, we have the following inequality.

p‘X{; —w L -rKEf == p*X; ~w'lL-r'K (21.2)

In autarky, the production of X equals the consumption of X: X7 = X2.
In free trade, exports of X (which could be negative, indicating that X is
imported), equal the value of imports of factors (which could also be negative,
indicating that the country exports factors). This equation is given by

p‘(X£ ~X[)=w'L™ +r*K™ or px! =p‘X£—w”'L’” -r'Km
(21.3)

If Eq. (21.1) is substituted into Eq. (21.2), the latter can be written as
pX, ~w'L™ —r’K™ = p"X? (21.4)

Now substitute the right-hand side of Eq. (21.3) for the left-hand side of Eq.
{21.4). The latter equation now becames

pXl = px° (21.5)
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This says that with free trade in goods and factors, the free trade consump-
tion bundle is revealed preferred to the autarky consumption bundle.

This analysis establishes that free trade in goods and factors is superior
to autarky. Although we applied the analysis to the special case of only one
good and two factors, the technique is very general and is easily extended to
the case of many goods and factors. The gains-from-trade result alsc holds
if only a subset of the goods and factors are traded.

213 TRADE IN FACTORS INDUCED
BY DISTORTIONS*

We have emphasized several times that trade induced by distortions is not
necessarily beneficial trade. Production taxes and subsidies can generate
trade that is not necessarily welfare-improving. The same is true for factor
trade, as we will show in this section. The points made in this section
are important for policy, insofar as some governments have deliberately
erected barriers to trade in goods in order to induce foreign firms to invest
inside their countries. We now show that, once barriers to goods have been
erected, permitting factors to flow may reduce welfare. Using trade barriers
to attract foreign investment into a country is not likely to improve welfare.

The basic idea is as follows. Suppose that a country erects a tariff
harrier to the import of a capital-intensive good. The domestic price of
the good, equal to the domestic cost of producing a unit of the good, is
greater than the price paid to the foreigner for the good. (Of course, the
domestic consumer faces the higher, distorted domestic price.) The tariff on
the eapital-intensive good raises the domestic return to capital (the Stolper-
Samuelson theorem). Now suppose that capital flows into the country to
produce the good “behind the tariff wall.” What happens is that costly
domestic production will now diaplace cheap imports, and for each unit
of imports displaced by domestic production, the country will incur a loss
equal to the difference between the high, domestic price and the low, foreign
price. The initial tariff must be harmful for a small country, as we showed
in our chapter on tariffs, and the capital import now adds an additional
harmful effect. This could be called the “secondary burden” of the tariff.
When the domestic price of capital-intensive goods and the return to capital
are artificially increased by a tariff, the factor trade thereby generated is
not beneficial.

This may seem to be an abstract point, but in fact, many countries
have from time to time deliberately erected import barriers as an import-
substitution policy, hoping to attract foreign capital. Our recent analysis

*Material in this section is technically more difficult, although it uses the same technigue
developed in earlier chapters. We try to develop the argument in the first few paragraphs, so
the rest of the section may be skipped without loss of continuity. The section draws very heavily
on an important paper by Brecher and Alejandro (1977).
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suggests that this is a particularly unwise policy, unless it can be proven
that the policy will counteract some other domestic distortion.

Now we turn to a more formal analysis. Consider the basic two-factor,
two-good Heckscher-Ohlin model. We assume that the country imports X,
the capital-intensive good, and places an import tariff on X. We assume
that the country is small and hence faces fixed world prices, p*. If we hold
the tariff fixed, then domestic prices are held fixed, and domestic factor
prices will also be held fixed if the ecountry produces both goods (recall from
Chapter 8 that the goods prices determine factor prices). The relationships
between domestic and world prices are given by

p: =py(1+2)  py,=p; (21.6)

Let superscript r (restricted) denote quantities when trade in goods,
but not factors, is permitted under the tariff. Let superscript s denote trade
when a small amount of trade in factors is also permitted.? Similar to the
previous section but using s instead of £, L* and K° will denote the amounts
of L and K actually used in production, equal to endowments L and K plus
imports L™ and K™ (which will be exports if their values are negative). If
domestic factor prices were equal to foreign factor prices before the tariff, as
we shall assume, the tariff on the capital-intensive good raises the domestic
return to capital above the world return and lowers the domestic return to
labor below the world return.

In this competitive model, the value of profits from producing the
restricted (commodity trade only) outputs equals zero. Because permitting
a small amount of factor trade does not change either commaodity or factor
prices by assumption, the profits from producing in the presence of factor
trade at these prices is also zero. This gives us

p:X; +py ¥, —wL~rK = p,X; +p, ¥ —wl* —rK* =0 (2L7)
Using the relationships in Eq. (21.1) (with superscript s replacing
superscript f), Eg. (21.7) can be rewritten as
pXJ +p,Y5 = p. X2 +p, Y5 —wL™ - rK™ (21.8)
Using Eq. (21.6), Eq. (21.8) can be rewritten in terms of world prices.
p2X] +pY] = (X3 +psYs -wl™ —rK™] +pjt(X5 - X]) (219)

The term in sguare brackets on the left-hand side of Eq. (21.9) is the value of
production at world prices when there is no factor trade, which must equal
the value of consumption in this equilibrium. The term in square brackets
on the right-hand side of Eq. (21.9) is the value of production minus the
payments (or+receipts) for imported factors, which must, by the balance of
trade constraint (similar to Eq. 21.3), equal the value of consumption at
this equilibrium. Thus, Eq. (21.9) can be written in terms of consumption
quantities.

(XD +py Y] = [piX? +py¥i] +prt X ~ X)) (21.10)
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For welfare purposes, consumption must be evaluated at domestic prices.
Thus, we need to replace world prices in Eq. (21.10) with domestic prices
from Eq. (21.6).

[p:X] +pyY7] = [0 X2 +py¥2) + plt (X7 - X0) - (X2 ~X2)] (2L1D)

The lefi-hand side of Eq. (21.11) is the value of consumption when only
trade in goods is permitied, while the first quantity in square brackets on
the right-hand side is the value of consumption when a small amount of
factor trade is permitted. The second term on the right-hand side in square
brackets is imports of X with goods trade only, minus the imports of X with
factor trade. We expect this second term to be positive. The import tariff on
X raises the return to the factor used intensively in X, which is capital in this
case, and so capital should flow into the country and/or labor should flow
out. This generates a Rybczynski effect (Chapter 8}, in which the country
specializes further in the production of the capital-intensive good, and hence
reduces its imports of X.

Allowing factor trade leads to a replacement of imports by domestic
production. The tariff raises the cost of the import good, thereby raising the
return to the factor used intensively in its production, thereby generating
an inflow of this factor, thereby replacing imports with domestic production.
But this factor trade is welfare-worsening according to Eq. (21.11). If the
second bracketed term on the right-hand side is positive, then consumption
without factor trade (the left-hand side of Eq. (21.11) is greater than the
value of consumption with factor trade (the first bracketed term on the
right-hand side). As indicated at the heginning of this section, the economy
is using costly domestic production to replace apparently costly imports. But
the price of imports has been distorted by the tariff; imports are actually
cheap compared to domestic production. On each unit of imports displaced,
the economy loses the difference between the domestic price p, (the cost of
producing a unit domestically) and the world price p; (the cost of obtaining
the good from abroad). But, as seen from Eq. (21.6), this difference is p}¢,
“which, times the change in imports (the second bracketed term on the
right-hand side of Eq. (21.11)), equals the loss in welfare.

21.4 TRADE POLICY IN THE PRESENCE
OF FOREIGN-OWNED FACTORS OF
PRODUCTION

In this section, we briefly make an important point about tariffs that
was noted by Bhagwati and Brecher (1980). We have noted a number of
times that while a tariff may reduce aggregate income in a small economy,
it also has strong redistribution effects among groups of factor owners.
Consider then a situation in which the Home country, prior to the adoption
of an import taniff, already has a sizable stock of foreign investment.
Further, suppose that this investment is sunk in fixed plant and equipment;
that is, the investment cannot be “liquidated” and moved back to the Foreign
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* country. Assume finally that this foreign investment constitutes a significant
proportion of the domestic capital stock.

In such a situation, the effects of a tariff on the total incame of the
domestically-owned factors of production may be either better or worse than
the effects predicted earlier in this book. If the import good is capital-
intensive, then the tariff boosts the return to capital while making labar
worse off. But because capital has a significant share of foreign ownership,
the gain to capital is captured largely by foreigners. Domestically owned
factors are even worse off than the standard analysis (no foreign ownership)
suggests. On the other hand, suppose that the import good is labor-intensive,
in which case the tariff increases the real income of labor. This is outweighed
by the agpgregate losses to capital, but in this case, most of those iosses are
absorbed by the Foreign country. Thus, the gain to domestic labor may
well exceed the loss to domestic capital, and Home's aggregate income may
increase.

In this last case, while the tariff has an aggregate negative effect
on income, its redistribution effect in favor of domestically owned factors
of production may outweigh the overall efficiency loss such that domestic
welfare riges. This is an important theoretical result, but a country should
be cautioned against using trade policy to redistribute income away from
foreign capital: in the long run, that capital can be withdrawn, through
depreciation if nothing else.

21.5 TERMS-OF-TRADE EFFECTS, THE
TRANSFER PROBLEM, AND GLOBAL
WELFARE

The simple models in the previous sections have been constructed such that
factor trade has no effect on equilibrium commodity prices. In this section,
we briefly explore the consequences of relaxing that assumption. Terms-of-
trade effects {changes in commodity prices) influence the division of gains
from trade between countries, as we have noted several times in this book,
particularly in the chapter on technology as a basis for trade and in the
chapter on tariffs. Terms-of-trade (TOT) effects will always help one country
and harm the other. Thus, changes in the terms-of-trade induced by a factor
flow or by other changes imply a “secondary” burden or benefit in addition
to the primary change.

The analysis of this terms-of-trade change has often been called the
“transfer problem” and is usually conducted with respect to a unilateral gift
or transfer of money or commodities from one country to another, although
the principle is exactly the same as in the case of factor movements. (The
problem was originally discussed with regard o war reparation payments
following World War 1)

Suppose that Country F makes a gift of money or commodities to
Country H, or that some factors leave F to take up residence in H. Country
H now has greater purchasing power and Country F less purchasing power.
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Assume further that Country H imports ¥ and exports X. The effect of this
transfer on the terms of trade turns out to depend on the consumption
response of citizens in each country (in addition to the production response
in the case of a factor movement). Suppose that the residents of H use their
added purchasing power exclusively for the purchase of X, their export good.
The demand for X will rise relative to the demand for Y in Country H.
Suppose also that residents of F react to their reduced purchasing power by
decreasing consumption of Y, their export good, while holding consumption
af X relatively constant. The demand for ¥ will fall relative to the demand
for X in Country F. If we put these two effects together we will see that the
world demand for X has risen relative to Y following the transfer. The price
of X will rise relative to ¥, and Country H will receive a secondary benefit
from the positive TOT effect.

The result is that if each country has a relatively high propensity to
spend on its own export good, the TOT tends to move in favor of the country
receiving the transfer. The receiving country thus ends up gaining more than
the amount of the transfer, and the sending country ends up losing more
than the amount of the transfer. The receiving country receives a secondary
benefit and the sending country a secondary burden. If each country has a
high propensity to spend on its own import good, the apposite conclusion
applies.? :

From the point of view of the world as a whole, it turns out that the
negative TOT effect experienced by one country balances the positive TQT
effect of the other country. Thus, world real income is not changed by terms-
of-trade effects. The TOT effect can be expressed in terms of either imports
or exports, so let us express it in terms of X. It can be shown that the TOT
effect is approximately equal to the country’s excess supply for X times the
change in the price of X, (X, —~ X, )Ap”, where X, and X, are the quantities
of X consumed and produced, respectively. If X is exported, (X, — X.) > 0,
and a rise in the relative price of X, Ap*, improves welfare. If X is imported,
(X, - X;) <0, and a rise in p* decreases welfare.

In a two-country world, the exports of one country must match the
imports of the other country. Thus, if we add the TOT effects together for H
and F, we will have a world TOT effect of zero:

XE-Xhap*+X] -XDap® = 0 (21.12)

because (X? — X*) = —(X} ~ X[). The consequence of this is that we can
ignore the TOT when talking about the effects of factor mobility for the
world as a whole. ‘

From the point of view of the world as a whole, the welfare effects
are the same as those discussed in earlier sections. If countries do not
have distortionary tariffs or other tazes, factor movements are guaranteed
to increase total world income by creating gains for both countries. If,
on the other hand, factor movements are prompted by distortionary taxa-
tion, then one country may experience negative primary effects as discussed
in the previcus section, and world real income may décrease. As we have seen
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several times in this book, not only do distortions cause welfare losses in
their own right, but they may also lead to further losses when combined with
what would otherwise be welfare-improving policies (free trade in goods and
factors).

21.6 FACTOR TRADE AND COMMODITY

TRADE AS SUBSTITUTES '

The previous several sections have focused on the welfare effects of factor
mobility. In this section and the next we will focus on the ways in which
factor movements influence the amount of world trade in commodities. If
factor trade leads to a reduction in the amount of commodity trade, we say
that factor trade and commeodity trade are substitutes (i.e., the exchange of
factors can substitute for the role usually played by commodity exchange).
If factor movements lead to an increase in the volume of commodity trade,
we say that factor trade and commodity trade are complements.

Consider the basic Heckscher-Ohlin model, with two goods (X and Y)
produced by two countries (H and F) using identical technologies and factors
K and L. Suppose that initially there is free trade (and no transport costs)
in commodities but that factors cannot be traded. Assume that the factor
endowments of the two countries are similar enough that both countries
produce both goods in free trade.

In this situation, free trade will equalize factor prices between coun-
tries, as we noted in Chapter 8 (Fig. 8.8). This situation is shown in Fig.
21.3. With identical technologies and with commaodity prices equalized by
trade, the unit-value isoquants for X and ¥ are in the same position for both
countries. Each country adopts the factor proportions A for Y and B for X at

$1ofY

$1of X
A

)
F
L FIGURE 213
(&) Factor-price equalization.
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the common factor-price ratie (w/r)". In this case, there is no incentive to
trade factors; all gains from trade are captured through commodity trade.

Suppose that Country H has been importing ¥ (i.e., H is relatively
capital-scarce) and that H now places an import tariff on Y. This raises the
price of ¥ in H relative to its price in F: (p,/py)s < (pc/py)r. This shifts
inward the unit-value isoguant for Y in H: with the price of Y higher, fewer
physical units of K and L are needed to produce one dollar’s worth of X. This
is shown in Fig. 21.4. H has equilibrium factor-price ratio (2 /r), while F
has equilibrium factor-price ratio (w /r)r. H’s tariff on the capital-intensive
good has raised the return to capital and lowered the return to labor in H
relative to F.

Now suppose that we allow trade in factors. H will import capital
and/or export labor. This causes the factor ratios used in the countries to
converge and reduces commodity trade as the scarce factor in each country
becomes less scarce and the abundant factor becomes less abundant. But
factor prices in the two countries cannot begin to converge as long as
there is commodity trade because the tariff maintains the commodity-price
differences, which in turn determine the factor-price differences. Factor
trade will continue until all commodity trade is eliminated. Once trade in
commodities is eliminated, equilibrium commodity prices will be determined
within each country independently and will depend on the relative supplies
of capital and labor. The continued gain of capital and loss of labor in H leads
to a fall in the relative price of the capital-intensive good Y and an increase
in the relative price of the labor-intensive good X. Because the opposite is
occurring in F, the commodity price ratios converge in the two countries. As
indicated in Fig. 21.3, factor prices converge in the two countries at exactly
the same point as their commodity prices converge. When factor trade fully
equalizes factor prices, it equalizes commodity prices as well.

FIGURE 214
L Factor prices unequal due to a tariffon ¥
0 in country H.
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Mundell {1957) pointed out that the resulting free factor-trade equi-
librium is exactly the same as the free commodity-trade equilibrium in all
important respects. Commodity and factor prices must be the same in each
case. With factor and commodity prices the same, the income and utility of
all agents must be the same. The value of trade in commodities (or alterna-
tively, the value of the factors embodied in that commodity trade) must be
the same as the value of factor trade in the free factor-trade equilibrium. In
this sense, trade in goods and factors are substitutes.

The Mundell conclusion is somewhat extreme, but it points to a very
general result. In many other situations, gains from trade cannot be fully
exhausted by trading only goods or only factors. For example, in the two-
good, three-factor, specific-factors model, trade in two goods cannot equalize
the prices of the three factors. Thus, there are additional gains to be captured
from factor trade. Yet, we usually get the Mundell result that trade in goods
and factors are substituteg in the sense that permitting trade in factors
reduces trade in goods. Suppose, for example, that two countries had the
same supplies of labor but that one had more X-sector capital and one had
more Y-sector capital. In Chapter 9, we demonstrated that in this case, each
country would have a relatively low price for the type of capital that is in
abundant supply. If factor trade in capital were now permitted, each type of
capital would move from where it is abundant to where it is scarce. Trade in
factors would then reduce (substitute for) commodity trade.

217 FACTOR MOVEMENTS AND COMMODITY
TRADE AS COMPLEMENTS

Now consider a very different situation in which trade is caused by dif-
ferences in production technologies.* Assume two countries, H and F, with
identical factor endowments. Assume also that H and F have identical tech-
nologies for producing Y but that Country H has superior technology for
producing X. It is assumed that Country H’s X isoquants have the same
shape as the X isoquants for Country F, but that the former are renum-
bered so that more output is produced from the same inputs (this is called
“Hicks-neutral” technical superiority, named after John Hicks).

The situation is shown in Figs. 21.5 and 21.6. The first two assump-
tions together imply that the countries have identical Edgeworth-Bowley
boxes and identical contract curves in Fig. 21.6. But their production
frontiers differ, as shown in Fig. 21.5. vx' gives the production fron-
tier for F. Country H can prod_uce_i{,he same maximum amount of ¥ but more
X, so H's frontier is given by ¥ X .

Suppose that @7 in Figs. 21.5 and 21.6 gives F’s production point in
free-trade equilibrium. If H allocated factors in the same way in Fig. 21.6
(point @7), H would be at point A in Fig. 21.5, producing the same amount
of Y but more X. This cannot be an equilibrium for H becaunse the marginal
cost of producing X will be less in H relative to that in F. This is because,
beginning at @7 in Figure 21.6, fewer factors are needed for an additional
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FIGURE 2L5
X Country H with technical superiority
in X.

unit of X in Country H than in Country F because of H’s superior technology.
Thus, if pf = MC; in Fig. 21.6, then we must have p* > MC! at @/. The
equilibrium for H must be at a point like @* in Figs. 21.5 and 21.6.

If the countries are producing at @/ and @* in Figs. 21.5 and 21.6,
we can conclude two things. First, Country H must be exporting X and
importing ¥ (Fig. 21.5). Second, the wage-rental ratio must be higher in
H (Fig. 21.6) because the capital-labor ratios there are higher. This case
differs from the one considered in the previous section in that here, each
country will have a relatively high price for the factor used intensively in its

("

r

&Y &

0

x

FIGURE 216
Equilibrium without factor trade.
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export industry. If we permit factors to migrate, labor will flow into Country
H and/or capital will be exported to country F, as long as we retain our
assumption that X is labor-intensive. The corresponding situation holds, of
course, in Country F.

The result of this factor mobility is that each country becomes relatively
better-endowed with the factor used intensively in its export industry. This
adds a Heckscher-Ohlin, or factor-proportions, basis for trade, which tends
to reinforce the basis for trade caused by the difference in technology. Factor
mobility can then lead to an increase in the veolume of commodity trade.
Country H will now export X not only because it has superior technology
but also because it i3 now relatively well-endowed with labor.

In this simple model of trade based on differences in preduction tech-
nology, factor movements and commodity trade turn out to be complements.
Alhough this may seem to be a very special case, it is in fact true that the
complementary relationship holds for a wide variety of models in which the
basis for trade is something other than differences in factor endowments.

As a second example of complementarity, consider the simple, sym-
metrical model of external economies of scale introduced in Chapter 12,
Assume that scale economies are strong enough to outweigh factor-intensity
effects such that the production set is nonconvex. Figure 21.7 draws the
identical production frontiers for two identical economies, ¥ X . One country
specializes in Y and one in X, each trading half of its output for half of the
other’s output so that they both reach the consumption point C in Fig. 21.7.
Figure 21.8 shows the factor market, with each country having the identical
factor endowment E. Country H produces output X with factor-price ratio
(w/r ¥ and Country F produces ¥ with factor-price ratio (w/r ).

id
Yy
Y
c
C
FIGURE 217
1) % = X Specialization for two identical
R countries with increasing returns.
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FIGURE 218

Factor trade makes factor
L bundles used in production
o unequal.

Now suppose that the two countries can trade factors. Country H
should import L and export K; vice versa for Country F. Factor prices are
equalized once H reaches point E),, producing X ;, and F reaches point & £
producing Y, in Fig. 21.8. The output of both goods has increased, and
these new production levels correspond to points Y, and X, in Fig. 21.7.
Both countries will now trade to reach consumption point €’ in Fig. 21.7.
Factor trade has led to an increase in the volume of commodity trade and
has caused a difference between the two countries’ endowments.

2.8 CONCLUDING REMARKS

While international trade theory has traditionally focused on trade in com-
modities while assuming that factors of productign are immobile, factor
movements are actually of considerable importance to many countries. For
example, Canada and the United States were developed with foreign labor
and capital. In the latter half of the twentieth century, North American capi-
tal has in turn been exported. Major issues in recent Canadian international
policy have revolved more around factor movements (foreign investment)
than around commodity trade. The following points summarize the principal
results of the chapter.

L Countries can gain mutually by trading factors of production just as
they can by trading commodities. If the price of a factor is not equalized
between countries, then its marginal product is high where it is expen-
sive and low where it is cheap. Owners of the factor in the country where it
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is cheap should be willing to supply it to the other country, and complete
free trade will equalize the price of that factor at a point between the two
countries’ no-factor-trade prices. Both countries gain.

There may be some indeterminacy in the trade pattern as we noted in
connection with Fig. 21.1. The capital-abundant, labor-scarce country can
export capital and import goods, export capital and import labor, or export
goods and import labor, arriving in each case at the same equilibrium
in terms of income, consumption, and welfare. Although theoretically
equivalent in many cases, these alternative ways of exploiting the gains
from trade are often treated differently in practice. Some countries
object to the importation of foreign capital, while others object to lahor
immigration, the latter being particularly intrusive on the indigenous
society.

However, a country does not necessarily gain from trade induced by
distortions. We gave an example in which a tariff raised the domestic
price of the capital-intensive good and hence the return to capital. If
the country then permits capital imports, the imported capital generates
costly domestic production of the protected good that displaces cheap
imports of the good. This capital inflow, generated by the distortionary
tariff, is welfare-reducing.

Some standard results about trade and protection need to be modified if
there are substantial, fixed stocks of foreign-owned factors of production
in the domestic economy. A tariff on the imports of capital-intensive
goods affects national income negatively (at least for a small economy),
but there is also a significant redistribution effect in favor of capital and
against labor. In this case, however, it is foreign owners of capital who
capture much of the benefit, and hence, domestically owned factors of
production are much worse off than an examination of aggregate income
would suggest.

. In many cases, factor trade generates a change in the commodity terms

of trade, producing a secondary benefit for the country whose terms of
trade improve and a secondary cost, for the country whose terms of trade
deteriorate. This is known as the transfer problem, a term coined during
the analysis of World War I reparations payments.

Trade in factors and trade in goods are substitutes in many models,
including the Heckscher-Ohlin model. By this we mean that allowing
trade in factors leads to a reduction in the volume of trade in goods. The
term substitutes is also used in a welfare sense when the gains from trade
can be captured through trade in either goods or factors. In practice (as
is the case in our example of the specific-factors model), trade in goods
alone rarely equalizes factor prices, indicating that there are further
unexploited gains from trade in factors. Allowing trade in factors then
adds to the welfare gains but may also reduce the volume of commaodity
trade.

Many examples can be constructed in which trade in goods and trade
in factors are complements in terms of the volume of trade. If, for example,
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countries have identical relative factor endowments but Hicks-neutral
differences in technologies, then each country should import the factor
used intensively in the industry in which it has a technological advantage.
This makes relative factor endowments unequal and leads to an increase
in the volume of commodity trade. Another example can be found in
the increasing-returns example of Figs. 21.7 and 21.8. If the countries
are specialized and have identical relative factor endowments, then each
country will have a relatively high price for the factor used in its export
industry. Allowing factor trade will lead to a divergence of factor ratios
and an increase in the volume of trade.

PROBLEMS

L. In the Heckscher-Ohlin model, each country’s abundant factor loses as a conse-
quence of trade. Does this effect occur for the two countries in Fig. 21.17
2. Gross domestic product (GDP) is defined as the total value of production in a
country, whereas gross national product (GNP} is the income of domestic citizens.
GNP thus equals GDP minus the repatriated profits of foreign investors plus the
repatriated profits from investments by domestic citizens abroad. For the three
possible trades discussed in connection with Fig. 21.1, discuss how GNP and GDP
differ.
If the current account is defined as the sum of merchandise (goods) trade and
trade in factor services, discuss the merchandise surplus or deficit in the three
possible trades of Problem 2.
4, For a small economy that imports a labor-intensive good and in which the entire
capital stock is foreign-owned, what is the welfare effect of a tariff on the income
of the domestie factor owners?
Suppose that the domestic economy exports a capital-intensive good but that
most of the domestic capital stock is foreign-owned. With reference to the Stolper-
Samuelson theorem, discuss the possibility that an improvement in the terms of
trade could reduce the welfare of domestic citizens.

&

5.

NOTES

1. A country’s GNP (gross national product) refers to the income of its citizens, while GDP
(gross domestic product) is the value of production in the country. In the presence of factor
trade, the two are not the same. In the case just mentioned, point C in Fig. 21.1 gives the
two countries’ GDPs (production). Point A gives their GNPs (consumption). For Country H,
GNP equals GDP plus the earnings of its capital now located in Country F. Conversely, GDP
exceeds GNP for Country F because some of the value of production acerues to factors owned
by H.

2. Because commodity prices determine factor prices and are fixed, factors would continue to
flow in this model until the country specialized in anly one good. Hence, we will consider
permitting only & small movement of factors such that the country continues to produce
both goods after the factor flow. Allowing factors to move freely until the country specializes
is discussed with respect to a different issue in Section 21.5. )

3. See Samuelson (1952, 19564) for a formal treatment.

4. This analysis relies on the work of Purvis (1972) and Markusen (1983).
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CHAPTER

22

DIRECT FOREIGN INVESTMENT
AND MULTINATIONAL FIRMS

22.1 DIRECT FOREIGN INVESTMENT
IN THE OLI FRAMEWORK

Direct foreign investment is defined as an investment in which the investor
acquires a substantial controlling interest in a foreign firm or sets up a
subsidiary in a foreign country. Direct foreign investment involves own-
ership and/or control of a business enterprise abroad. For the remainder
of this chapter, we refer to companies that engage in direct foreign invest-
ment as multinational enterprises (MNE), although they are also sometimes
referred to as transnational carporations. The study of multinational enter-
prises (MNEs) is becoming much more important in international economies
because these firms now account for a considerable proportion of interna-
tional trade. It is estimated that multinationals now account for foreign
sales worth some U.S.$5.5 trillion, compared to a value of world exports of
goods and nonfactor services of around U.S.$4 trillion. Of this latter amount,
around one third is intrafirm trade between parents and foreign affiliates.
In short, international business is increasingly carried out on an intrafirm
basis rather than through the use of arm’s-length export markets, the latter
of which has been our assumption up to this peint.

Most international trade economists believe that there are important
differences between direct and portfolio investments, although they disagree
in their interpretations of the consequences of these differences. One rele-
vant observation is that MNEs seldom move substantial amounts of capital
between countries (which portfolio investments do}; rather, they frequently
provide for many of their needs from the foreign capital markets. Thus,

394
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the U.8. manufacturer moving into Canada may borrow funds for plant
and equipment from Canadian banks or issue stocks or bonds on Canadian
securities markets. Canadian land developers operating in Texas or Florida
may mortgage their properties with U.S. banks. The implication of these
observations is that direct foreign investments are generally not caused by
the difference in the general return to capital that prompts portfolio capital
movements. The MNE is formed to take advantage of specific business op-
portunities rather than the secondary benefits of general levels of interest
rates and returns to capital. To make a domestic analogy, U.S. land develop-
ers in Denver who make investments in the Houston market do so because
they see profitable business opportunities there, not because interest rates
differ between Denver and Houston. These same business factors would lead
the developers to enter the Australian land market.

A second important difference between direct and partfolio investments
proceeds from the fact that foreign firms are at an inherent disadvantage in
the domestic market. Thus, if foreign firms are identical to domestic firms,
they will not find it profitable to enter the domestic market. Therefore, the
MNE must possess some special advantage such as superior technology
or lower costs due to scale economies. This point also helps to explain
the previous observation that MNE investments are often net primarily
motivated by differences in returns to capital. They seem instead to be
motivated by such advantages as the ability to exploit superior technical
knowledge.

The inherent disadvantages of setting up MINE operations abroad are
numerous, a point we can make by providing a few convincing examples.
(1) Maintaining branch plants or subsidiaries in foreign countries neces-
gitates costs in communication and transportation not faced by domestic
firms. These include direct costs such as overseas phone calls and travel
expenses for executives as well as time costs due to mail delays and so on.
(2) Language and cultural differences between the home country and the
foreign (“host”) countries inevitably create costs for the MNE that are not
faced by domestic firms. (3) Similarly, the MNE, at least initially, does not
have a close familiarity with the host country’s business community, tax
laws, and other government procedures. Local laws often, in fact, tend to
discriminate actively against the MNE. (4) The MNE faces risks such as
exchange rate changes, expropriation, or other capricious government ac-
tions that are not as important to domestic firms. Thus, if the firms and
their owners are risk-averse, the uncertainty faced by the MNE constitutes
a true business cost. (5) The MNE frequently must station managers and
technicians abroad. Qften, only substantially higher wages can induce these
personnel to live abroad.

The point is perhaps clear. Because of these disadvantages, the MNE
will enter a foreign market only if it has some compensating advantages
over local firms. These advantages (e.g., superior technology) are thereby
transferred ta the foreign country and thus constitute an important potential
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gain for the host country. There may, however, be offsetting costs such as
increased monopoly power.

Any analysis of direct foreign investment must identify the advanta-
geous conditions that can cutweigh the inherent disadvantages of foreign
production. One organizing framework was proposed by Dunning (1977,
1981), who suggested that three conditions are necessary for'a firm to un-
dertake direct investment. This has become kriown as the OLI framework.
First, a firm must have an ownership advantage (the “0” in OLI). This could
be a product or a production process to which other firins do riot have access,
such as a patent, blueprint, or trade secret. But the advantage could also
be as intangible as a trademark or a reputation for quality. The ownership
advantage is anything that gives the firm encugh valuable market power to
outweigh the disadvantages of doing business abroad.

Second, the foreign market must offer a location advantage {the ‘L’
in OLI) that makes it more profitable to produce in the foreign country
than to produce at home and export to the foreign market. Tariffs, quotas,
transport cosis, and cheap factor prices are the most obvious sources of
location advantages. But more intangible factors, auch as customer access,
can also be important. Indeed, many multinationals are in service industries
(e.g., hotels) in which on-site provision of the services is an inherent part
of the companies’ business (of course, we could simply think of services as
being characterized by very high transport costs).

Third, the MNE must have an internalization advantage (the “I” in
OLI). This is the most abstract of the three conditions, but the advantage
can be highlighted by considering alternatives to direct investment. Even
if a company has the advantage of a proprietary product or production
process, and even if tariffs and transport costs make it advantageous to
produce abroad rather than to expaort, it is still not certain that the company
should set up a foreign subsidiary. One fairly simple alternative would be to
license a foreign firm to produce the product or use the production process.
Why not just sell the blueprints to a foreign firm rather than go through
the costly and difficult process of setting up a foreign production facility?
Reasons for wishing to do so are referred to as internalization advantages;
that is to say that the product or process is better exploited internally within
the firm rather than at arm’s length through markets. Further dmcusswn of
mternahzatmn 18 postponed until later in the chapter.

22.2 OWNERSHIP ADVANTAGES ARISING
FROM KNOWLEDGE-BASED ASSETS '

In this section, we will discuss one important source of ownership advan-
tages that leads firms to establish plants in multiple countries. Important
differences in the degree of multinational activity across industries have
lang been observed. In some industries, MNESs account for a major share of
total output, while in others this share is minor. It has also been consistently
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shown that the degree of multinationality in an industry is closely related
to such variables as R&D, marketing expenditures, number of scientific and
technical workers, product newness and complexity, and product differenti-
ation (e.g., Caves, 1982). :

These explanatory variables give rise to the concept of knowledge-
based, firm-specific assets (FSAs). These are proprietary assets of the firm
that are embodied in such things as the human capital of the employees,
patenta or other exclusive technical knowledge, copyrights or trademarks,
or even more intangible assets such as management skill or the reputation
of the firm. There are two good reasons why these knowledge-based assets
are more likely to give rise to direct foreign investment (DFI) than are phys-
ical capital assets. First, knowledge-based assets can easily be transferred
among locations. For example, an engineer or manager can vigi{ many sepa-
rate production facilities at relatively low cost. Further, knowledge often has
a joint, or “public-goods,” character in that it can be supplied to additional
production facilities at very low cost.

Blueprints for new preducts or production processes (knowledge-based
assets) can be provided to additional plants without reducing the value of
the blueprints to the initial plants. Blueprints are thus a joint input (or
“public good”) into all plants. Chemical formulae and pharmaceuticals have
similar properties. Trademarks and other marketing devices also have this
characteristic. Assets based on physical capital such as machinery tend not
to have this characteristic. That is, physical capital usually cannot yield a
flow of services in one location without reducing its productivity in others.

The joint-input characteristic of knowledge-based assets has important -
implications for the efficiency of the firm and for market structure. These
implications are encapsulated in the concept of economies of multi-plant
production. Such economies arise because a single, two-plant firm has a cost
efficiency over two independent, single-plant firms. The multi-plant firm
(i.e., the MNE) need make cnly a single investment in R&D, for example,
while two independent firms must each make the investment. The latter
industry structure therefore involves the duplication of FSAs. Cust efficiency
would then dictate the establishment of MNEs (multi-plant firms) as the
equilibrium market structure in industries where FSAs are important;
indeed, the empirical evidence bears out this assumption.

The converse proposition should also be emphasized. Scale economies
based on physical capital intensity do not by themselves lead to DFI. This
type of scale economy implies the cost efficiency of centralized production
rather than geographically dispersed production. Of course, some industries
with high physical capital intensity may also be industries in which FSAs
are important (e.g., automobiles).

What, then, is being traded in cases of multinational production?
Basically, MNEs in this framework are exporters of the services of FSAs.
These include management, engineering, marketing, and financial services,
many of which are based on human capital. They also include the “ser-
vices” of patents and trademarks, which are other knowledge-based assets.
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Subsidiaries import these services in exchange for repatriated profits, roy-
alties, fees, or often the final product itself. Note that this can lead to some
misconceptions. For example, this chapter was first typed on a Compag com-
puter “made” in Singapore. Does importing this kind of “high-tech” product
from a developing country threaten the welfare of the United States? Not
at all. The bulk of the design and engineering work, in addition to the
production of complex components, was done in the United States. The final
: product was produced abroad by this multinational using cheap assembly la-
iE bor in Singapore and highly skilled human-capital services from the United
2 States. The work that makes the produet *high-tech” was done in the United

: States.

22.3 THE TRANSFER OF KNOWLEDGE
CAPITAL THROUGH DIRECT FOREIGN
INVESTMENT

i,

Pk ‘We can adapt the imperfect-competition model of Chapter 12 to an analysis

o of the economies of multi-plant production arising from knowledge-based
assets. Two goods (X and Y) are produced from a single factor, labor (L),
which is in fixed supply (L = L, + L,) and is internationally immobile. ¥ is
produced with constant returns by a competitive industry, with the simple
production function ¥ = L,. We will measure values in terms of labor; that
is, the price of labor is 1, which in turn means that p, also equals 1 (1 unit
of labor produces 1 unit of ¥). To begin producing X, a firm must first incur
the initial sunk costs of F {firm-specific cost) and G (plant-specific cost) in
terms of Y or L. Additional plants may be apened for the cost of G only. F is
thus intended to represent the knowledge-based capital that is a joint input
(“public good”) within the firm. F could be thought of a8 an R&D investment
necessary to design a product or a production process. Once the design is
produced, it can be costlessly incorporated into additional plants. This leads
to multi-plant economies of scale in that a two-plant firm incurs F only once,
while two one-plant firms must each incur F. The fact that the services of
F can be costlessly extended to additional plants does not, of course, imply
that these services are of no value to the additional plants.

An economy is represented in Fig. 22.1 for which YGFX is the country’s
production frontier, ¥ is the maximum feasible production of ¥. In order to
begin production of X, a firm must invest the fixed costs G (given by the
distance Y (7 ) and F (given by the distance GF). After investing the fixed
costs, the company can produce X at constant marginal cost in terms of Y]
which gives the linear segment FX . This linear segment has slope —m if m
is the marginal cost of X in terms of ¥.

Because of the fixed costs, average cost exceeds marginal cost, and
hence, the price of X must exceed the marginal cost m if the firm is to make
nonnegative profits. The average cost of producing X in terms of Y is given
by the simple formula

L-L, Y-Y

X < (22.1)

L, _
AC; = F =
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Y
Y
G -
F
A
AC,
= X FIGURE 22.1
o X Firm and plant specific fized costs.

Consider point A in Fig. 22.1. Calculated from Eq. (22.1), the average
cost of producing this amount of X; is simply the slope of a line passing
through ¥ and A. Average cost is everywhere decreasing in X . The non-
negative profit constraint requires that the price ratio at a point like A be
at least as steep as the average-cost line YA.

Figure 22.2 shows an equilibrium in which the firm producing X is
making positive profits. Equilibrium production is at A, and the equilibrium
price ratio is p. An indifference curve is shown tangent to p at A. Point I
gives total income or GNP in terms of good Y. But total labor income in
terms of Y is simply L, + L, = L = Y. Total income (fQ} is thus comprised
of profits (1Y) plus labor income (Y Q). The budget line for labor is the
line through Y with slope p. The indifference curve tangent at B thus
represents the consumption bundle and welfare level of labor, with the
difference between B and A being consumption from profits. The division
of total output between labor income and profits is simply a distributional
issue in the closed economy, but it becomes an issue of GDP (gross domestic
output: the value of domestic output) versus GNP (gross national product:
the income of domestic citizens) if a foreign-owned MNE is producing X and
repatriating the profits. -

Figure 22.3 shows outcomes when the country (call it Foreign) is
host to an MNE enterprise. Because this firm has already invested F,
production in the hoat country does not require this initial investment.
Thus, the production frontier is now YG X , which is similar to a tech-
nical improvement over the autarkic frontier YFX. The value of the
imported services, measured in terms of opportunity cost, is the distance
GF In Fig. 22.3, it is assumed that the MNE maximizes profits by pro-
ducing at point B at price ratio p™ . Point I is total GDP, but the amount 7Y is
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—— X FIGURE 222
0 X Autarky equilibrium.

repatriated as profits by the MNE, leaving labor income Y O as the GNP of
the domestic citizens. This allows the latter to reach consumption bundle
C. The multinational provides Foreign with the services of its firm-specific
asset (so Foreign does not have to invest in creating such an asset) and
repatriates profits.

The basic tension for the host country is between the benefits from
this “technology transfer” and the cost of profit repatriation. Foreign gains
or losses depend on the location of autarky consumpticn point A relative
to €. Two possibilities are illustrated in Fig. 22.3. If autarky consumption
was at point A, the country gains from hosting the multinational. If autarky
consumption was at point A', the country loses. If we think about extending
a line from ¥ through A or A’, the slope of that line is the average
cost of producing the autarky bundle, AC?. Therefore, the condition for
multinational investment to improve the welfare of the host country is that
p™ < AC?. The multinational must sell X for less than the average cost of
producing it in autarky.

The explanation of this result is as follows. If a domestic firm is
producing X in autarky at price p*, the Foreign economy is capturing the
profits (p® — AC?) for foreign nationals. When the multinational displaces
Foreign’s firm because of the former’s lower cost, Foreign loses this profit
income. But if the multinational charges a price less than the autarky
average cost, Foreign will still be better off because that average cost
represents the true resource (opportunity) cost of producing the goed. If
Foreign can obtain X for a price less than the resource cost of producing it
in autarky, then Foreign is better off.

This argument is easily extended to the case in which the for-
eign country does not produce the good in the absence of the multinational.
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0 _ X FIGURE 223
X X Host country welfare.

Suppose that Foreign initially imports X at price p*. Wherever A (now
representing consumption, but not production, which is at ¥) might lie in
Fig. 22.8, the line connecting A and ¥ is the price ratio p*. The condition for
gains when the multinational replaces imports of X with local production is
then that p™ <p*.

It seems that this condition for the host country to gain is likely
to be met in practice. The multinational can produce X at a lower cost
than Foreign’s firm can, and competition among multinationals for entry
into Foreign's market may, for example, be a sufficient condition for gains
for Foreign. In the case where Foreign initially imports rather than produces
the good, Foreign seems certain to gain. The multinational will not incur the
fixed cost G of producing in Foreign unless the marginal cost of producing
there is less than the marginal cost of serving Foreign by exports. A lower
marginal cost would typically mean a lower equilibrium price.

However, it is possible to construct cases in which Foreign does not
gain. Suppose that either the MNE or one of Foreign’s firms could make
profits in Foreign if that firm were a monopolist. But suppose that Foreign’s
market is too small to support two firms without causing losses to one firm.
The MNE has an advantage in that it has already incurred F in Home's
market. Thus, if the MNE competes with one of Foreign’s firms, it might
result that the MNE makes profits while Foreign’s firm incurs losses and
exits the market. This leaves the MNE as a monopolist, and the MNE might
then charge a price roughly equal to that which would be charged by an
indigenous monopolist. Consumers in Foreign pay the same price as with
an indigenous firm, hut Foreign loses the profit income that it would have
earned with a domestically-owned firm. Foreign is worse off with the MNE
in this case.
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In general, the home country benefits from the foreign investment by
its MNE. The MNE will move production abroad only if doing so increases
its profits, which are part of the domestic income stream (a formal proof
is given in the next section). But, as in many trade situations, this does
not necessarily imply that every group within the home country is better
off. Clearly, owners of factors used intensively in certain industries that are
moved abroad may be worse off as the demand for their factor services falls.
As with all determinants of trade, we need to remember the distinction
between the total income of a country and the distribution of income among
various subgroups within society. *

22,4 WELFARE ANALYSIS*

In this section, we will employ the same type of “revealed preference”
analysis that we have used a number of times before in order to assess the
effect of a direct foreign investment in which a home firm builds a plant
in a foreign country (and may indeed transfer production to that country,
serving its own market by imports from the foreign plant). This will be
contrasted to autarky for both countries, and will thus be quite similar to
the case considered in the diagrammatic exposition of the previous section.
The model can easily be extended to consider the case in which the MNE
initially serves the foreign country by exports and then switches to direct
investment.

Consider first the effects on the foreign country. We use superscripts
a and m to represent autarky and multinational direct investment, respec-
tively. Subseripts p and ¢ represent production and consumption. In this
case, we reverse the procedure that we employed several times before and
begin by assuming that Foreign gains from the inward direct investment
to see what conditions this implies. For Foreign to gain from the direct
investment, consumption with the MNE must be revealed preferred to
consumption in autarky.

prX™ +ptY™ = piXe +plY? (22.2)

With the MNE, the balance-of-payments constraint is that the value of
production minus repatriated profits () is equal to the value of consumption.
In autarky, production quantities must equal consumption quantities.

pr Xy +py Yy —w = pl X +pl YT X, =X; Y; =Y, (223)
Substituting these equations into the inequality in Eq. (22.2), we have
prXy +p)Yy ~w=plXy +p; Y5 (22.4)

*This section is more difficult and may be skipped without loss of continuity.
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Now subtract the economy’s total labor endowment L from both sides of Eq.
(22.4) and break I down into the labor allocated to X and that allocated to ¥,

EIXM ~ L)+ (Y — L) — w= QP Xs — L)+ (plYe - L2) (22.5)

Y is aesumed to be a competitive, constant-returns industry, so profits
are zero in that industry either with or without the MNE (note that
py =p; = 1inthis model).

)Yy ~LM) =(@rYS —L3) =0 22.6)
Equation (22.6) greatly simplifies Eq. (22.5), which can now be written as
Xy -LT)—m=(plX) - L3) (22.7)

But this can be simplified further, by noting that the first term in parentheses
represents the profits the MNE earns in Foreign. Assuming that the MNE
repatriates all profits, this term is equal to 7, and so the left-hand side
of Eq. (22.7) is equal {o zero. (Even if the MNE does not repatriate the
profits, it still owns them, and they do not enter into the welfare of Foreign’s
residents.) Equation (22.7) then simplifies to
m_ L3
y Xp — L) = [Px - X_:‘,‘

The bracketed terms of Eq. (22.8) factor out autarky production of X,
leaving the sign of the left side of the inequality to depend on a very simple
expression, the price charged by the multinational minus the average cost
of producing the good in autarky. Thus, a sufficient condition for Foreign to
benefit from the inward direct investment (for the inequality in Eq. (22.2) to
hold) is that the multinational charge a price that is less than the average
cost of producing X in autarky. This is the same condition discussed in the
previous section.

The condition for Home to gain follows the same derivation, except
that the sign of 7 is reversed, because these gaing are in addition to Home
income, which equals the value of production plus repatriated profits, =. All
we need to do is reverse the sign of o in Eq. (22.7).

ErXT - LM v m= ERXE - 18) (22.9)

The term in parentheses on the left-hand side of Eq. (22.9} is the profits
the MNE earns in Home’s market, while the second term 7 is the profits it
earns in Foreign. Thus, the left-hand side is its total profits in multinational
operation, which we can denote #. The right-hand side is the profits it
earns in autarky evaluated at the multinational prices, which we can denote
7% . The condition in Eq. (22.9) can then be written as

™ = g (22.10)

Home gains if the MNE’s profits are revealed preferred to its autarky
profits. This must be the case because the MNE would otherwise have
declined to make the foreign investment. In this case, the maximization of

]X;} = [P - ACZ]XZ =<0 (22.8)
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profits by the home firm is consistent with the interest of welfare in the
home country.

22.5 INTERNALIZATION

As noted in the introduction, internalization involves the question of why
an MNE would want to exploit its assets abroad by opening or acquiring a
subsidiary versus simply selling or licensing the rights te exploit those assets
to a foreign firm. This is a sornewhat complicated question, but international
business economists believe the basic reason to be the variety of transaction
eosts involved in using arm’s-length markets. Although the transaction costs
of opening a foreign subsidiary are high, the costs of licensing or other forms
of arm’s-length transfers can be even higher.

One source of internalization advantages (reasons to transfer assets
internally) is that the same joint, or “public-goods,” property that promotes
efficient foreign production also implies that the value of the firm’s FSAs can
be dissipated easily. If engineers can supply technology to a branch plant
at almost zero cost, so can licensees who can “defect” from the MNE and
start their own firms once they learn the technology (of course, the same
problem may happen within a subsidiary). The licensee can also peddle
the technology to third parties. This potential for licensees to dissipate
knowledge-based assets leads the firm to internalize the problem through
DFI. This problem does not occur with physical capital assets, and thus
we have a second reason why MNE activity tends to be concentrated in
industries in which knowledge-based assets are important. This directly
implies that MNEs are heavily involved in trade in the services of such
assets.

Many examples of internalization advantages can be found in the
literature on multinational firms. Rather than trying to be comprehensive
here, we will mention just a few in order to give you the flavor of this
interesting subject. (1) As just noted, because of the “public-goods” nature
of knowledge capital, the value of knowledge assets can be easily dissipated
if these secrets are not carefully guarded within the firm. Thus, knowledge-
capital assets are transferred internally rather than at arm’s length. (2)
An important asset of an MNE is its reputation for product quality. If the
innovating firm licenses a foreign firm, the foreign firm has an incentive to
skimp on quality in order to realize short-run profits on the cost savings.
But this destroys the MNE’s reputation in the long run.

Our next examples of internalization advantages are related to the
frequency of multinationals’ specialization in technically new or complex
products. (3) The nature of the MNE’s knowledge capital (new and/or com-
plex technology) is not known to a potential buyer or licensee. Therefore, it
is difficult for the firm to convince that buyer or licensee of the exact value
of the product or process without giving away the secrets themselves. (4)
The MNE might not have a good idea about how a product will sell in a
new market, whereas a local firm (potential licensee) has a much better idea.
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Although the MNE might like to use the local firm rather than making a
costly, up-front investment, that firm can use its informational advantage
to extract rents from the MNE and can even withhold the information
that the market is indeed very good. (5) The novel and complex nature of
the technology may mean that, while it is very familiar to the employees
of the firm, it cannot be transferred simply by selling the blueprints to a
foreign licensee. In this cage, the necessary training of foreign technical
and managerial personnel may be very cosily. Thus, it is better to open a
subsidiary, stationing the firm’s own engineers, technicians, and managers
abroad for some period of time. (6) Because of the newness and complexity of
the technology, there is considerable uncertainty on the part of the MNE ag
well as on the part of the subsidiary (point 3} as to how easily the technology
can be transferred and what significant start-up problems and costs might
be encountered. These informational uncertainities make writing complete
licensing contracts difficult for the firm as well as for the potential licensee.

22.6 CONCLUDING REMARKS

In this chapter, we consider direct investment and the multinational firm.
This 15 a complex topic because multinationals are a complex collection of
heterogeneous enterprises, Each firm has different reasons for international
expansion and different ways of operating in the international marketplace.
This chapter takes a unifying approach to direct investment and attempts to
present a conceptual framework applicable to many types of enterprises with
seemingly disparate modes of operation. In this process of generalization,
many real-world features of multinationals and the considerable differences
among them are glossed over. The principal points of the chapter are
summarized as follows.

1. The determinants of DF] are quite different from those of portfolio invest-
ment, which was discussed in the previous chapter. Portfolio investments
seem to be motivated basically by international factor-price differences
and can therefore be analyzed using the traditional tools of international
trade theory. DFI seems to be determined more by the characteristics of
individual firms, and thus the traditional microeconomic theory of the
firm seems to provide more appropriate methods of analysis.

2. The basic notion is that firms are at a certain disadvantage in competing
with the indigenous firms in a foreign country. Thus, for a firm to
become a multinational, it must have certain compensating advantages
over foreign firms. Dunning’s OLI framework identifies three conditions
under which a firm will undertake DFI given the inherent disadvantages
it faces. First, it must possess an ownership advantage in a product or
production process. Second, it must have a location advantage which leads
the firm to want to produce abroad rather than serve the foreign country
by exports. Third, the firm must have an internalization advantage which
makes it choose to expleit its ownership advantage abroad by creating or
purchasing a subsidiary rather than through arm’s-length markets.
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3. Empirical literature associates multinationals with variables such as .~

R&D, technical and professional workforces, product differentiation, new
and technically complex products, and marketing expenditures. Multi-
nationality thus seems to be associated with knowledge-capital intensity.
This makes sense for two reasons. First, the services of knowledge capital
can be easily transported among distant preduction facilities, whereas
the services of physical capital, for example, cannot be, Second, the ser-
vices of knowledge capital such as blueprints and chemical formulae often
have a joint-input property in that they can be supplied to additional
plants without reducing their services in existing plants. This joint-input
property creates muiti-plant economies of scale, giving muiti-plant firms
(multinationals) advantages over single-plant firms in that the former
can spread the fixed costs of knowledge capital over many plants (average
production costs for the entire firm are lower):

. The welfare effects of MNEs on host countries seem to involve a com-

5.

plicated tradeoff between increased technical efficiency (exploiting the
MNE’s knowledge capital rather than recreating it) and the possibility
of increased monopoly power. Profits that might have gone to indigenous
firms and entered the host country’s income may now be repatriated by
the multinational. Competition among multinationals that keeps prices
near average costs is a sufficient condition to ensure that the host country
gains.

The multinational’s home country gains from its firms' investments
abroad because any profits enter the home country’s income. But we
cautioned that, as in all instances of trade, this does not necessarily mean
that all groups within the home country are hetter off. If the multinational
transfers production abroad, owners in the home country of factors used
intensively in the production of the good may find themselves worse off.
This type of distribution problem is common to trade originating from a
variety of causes.

Internalization advantages often result from the same joint-input, or
“public goods,” property of knowledge capital that leads to ownership
advantages. The same characteristics that make knowledge capital easy
to transfer to a new plant make its value easily dissipated outside the
firm if it is not carefully controlied. Blueprints, formulae, and reputations
are just a few examples of knowledge capital that can easily be lost
to competitors without careful monitoring. In other cases, particularly
those involving new and/or complex products, the knowledge capital is
embodied in the employees of the firm and is not at all easy to transfer
at arm’s length. The problem is compounded by the difficulties of writing
contracts with potential buyers or licensees of the technology when the
product is new and production costs are uncertain. In many of thesz cases,
the costs of opening a subsidiary are high, but the costs of arm’s-length
arrangements may be even higher. '
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PROBLEMS

1 “U.S. multinationals are bad for Canada because they transfer profits out of
Canada.” Evaluate this argument.

2. With reference to the previous question, if all multinationals do is transfer profits
(i.e., they offer no efficiency advantages), how can they exist in the face of free
entry by domestic competitors in host countries?

3. “U.8. multinationals are bad for Canada because they undermine ecenomic
independence.” In what sense might direct investment create more dependence
than trade in goods?

4. “U.8. multinationals are bad for the United States because they transfer jobs

- abroad.” Evaluate this argument. What types of jobs in the United States might
be lost by the movement of plants to Mexico and what types of jobs might be
created in the United States?

5. Section 22.3 noted that multi-plant economies imply that the MNE may improve
welfare by avoiding the duplication of R&D and other activities. Yet in some
regard, the (possibly) lower level of R&D in Canada due to MNEs is welfare-
reducing rather than cost-saving. Try to evaluate the argument that reduced
R&D is a harmful effect of the MNE. (Suggestion: it might rely on externalities
or spillovers ofidomestic R&D to other sectors of the economy.)
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CHAPTER

23

FACTOR ACCUMULATION AND
INTERTEMPORAL TRADE

23.1 INTERTEMPORAL GAINS FROM
TRADE AND FOREIGN INVESTMENT

Preceding chapters have viewed trade as taking place in a timeless or
static environment. Yet many important issues such as growth and foreign
investment arise in a dynamic or intertemporal context. These issues are
traditionally the province of international finance and growth theory, and a:
such we will not devote a great deal of analysis to them in this book. However,
a few points are congidered important in the analysis of international trade.
Several of these connect the study of international trade to the study of
international finance and growth.

In previous chapters, we have considered trade across different goods
and subsequently across factors of preduction. But trade can also occur
across time (intertemporal trade); that is, we can exchange a good or factor
today for the same good or factor tomorrow. Alternatively, we can say
that goods today can be exchanged for assets, which are simply claims on
goods in the future. Thus, intertemporal trade in goods is accompanied by
international trade in assets, the subject matter of international finance.

Consider a very simple situation, in which there is one commodity
{corn} and two time periods. To simplify matters further, assume that
initially we get a fixed endowment of corn each period so that there is no
production or investment. This situation is shown in Fig. 28.1, where Cq
and C; are current and future consumption levels of corn, respectively, and
E is the endowment point.

Individuals in the economy have identical preferences between current
and future consumption, as represented by the indifference curves in Fig,

409
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FIGURE 23.1
Co Intertemporal trade with fixed
endowments.

23.1. In the absence of the ability to trade, the economy’s consumption in
each period must equal the endowment; thus, autarky consumption is Cq,
and Cy, in the two time periods. The economy attains welfare level U, in
autarky. The important point is that the slope of U, at the equilibrium E
is a type of price ratio involving people’s willingness to substitute between
current and future consumption. The slope of U, is simply the consumer’s
marginal rate of substitution between Cq and C, which in equilibrium
will be equal to the market “price ratio” of C; in terms of Cp. While this
price ratio involves the rate of interest, it is not actually equal to the rate of
interest. Suppose that the rate of interest ig 10 percent. If one person lends a
unit of corn to someone else today, then in the next period the lender will get
back one unit of corn plus 10 percent. A unit of consumption forgone today
gives the lender (1 +.10) = 1.10 tomorrow. More generally, the return on
forgone consumption is (1 + r), where r is the rate of interest. Algebraically,
we have

AC1 =1 +r)N(—ACy) or ——— =(1+r) (23.1)
]

The equilibrium price ratio tangent to U, at E = A in Fig. 23.1 is thus
(1 + ry), where r, denotes the autarky rate of interest.

Now suppose we can trade at a world rate of interest r*, which differs
from our autarky rate. r* is arbitrarily assumed to be less than r, in Fig.
23.1 As in the static case, this difference in intertemporal prices is a source
of gains from trade. In Fig. 23.1 the economy can now attain point T and
utility level U;. It does so by borrowing an amount {C — Eg¢) (which is
like an import) in the current period and paying back an amount (£, — C1y,)
(which is like an export) in the future period. If instead r* were greater
than r, , the country would be a net lender in the first period. The difference
between r* and r, "t_hus determines the direction of intertemporal trade, just
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as the difference between autarky and world commodity prices determines
the direction of commaodity trade in the static model.

Typically, an intertemporal trade involves the exchange of an asset,
which is a claim on future production as noted above. Thus, the country
shown in Fig. 23.1 will give the foreign country some sort of bond in period
0, stating a promise to repay in pericd 1 the borrowed corn plus interest.
In the terminology of balance-of-payments accounting, we say that the
country runs a current account deficit in period 0, meaning that its current
consumption exceeds its current production. This is matched by a capital
account surplus, meaning that the country has sold an asset to the foreign
country to pay the current account deficit.

Figure 23.1 shows that the country attains a higher welfare level
through foreign borrowing, but it must be pointed cut that this may be mis-
leading. Just as trade may significantly redistribute income among factor
owners in the static model, borrowing can cause significant redistribution
and even welfare losses for some groups in this case. Suppose, for example,
that the two time periods are very long, so that a significantly different set
of individuals is alive in each time period. The first generation in Fig. 23.1
greatly increases its consumption and welfare by foreign borrowing. The fu-
ture generation must, however, pay back the loans, and so it has lower levels
of consumption and welfare than it would have had in autarky. Moreover,
the future generation is powerless to prevent the current generation (or its
government) from spending so freely at the future generation’s expense.

The situation shown in Fig. 23.1 does not allow for the possibility of
productive investment. Figure 23.2 adds a transformation curve I K, which
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shows the country’s ability to transform current output into future out-
put through investment. In our example, corn can be planted instead of
consumed, thereby yielding higher future output and consumption by sac-
rificing current consumption. Again, point E represents the endowment
puint, whereas the curve I £ shows the transformation curve or investment
opportunities.

The autarky equilibrium is given by point A, where 7, is tangent to
IE . At A, an amount (Ey — Cy, ) is invested in the initial pericd. The payoff
from this investment is the increased consumption (C, — E1}in the future
period. Investment opportunities thus allow the country to increase future
consumption by saerificing current consumption.

Now suppose that the country can borrow or lend at the world interest
rate r”. This means that the country faces a world “price ratio” (1 + r*) as
shown in Fig. 23.2. The production optimum for the country is to invest
(plant corn) up to the point where the marginal return is just equal to the
world rate of interest (the return from lending the corn to foreigners). This
production optimum is given by point @ where (1 + ”) is just tangent to
I1E . X; can be thought of as the corn left over after planting (investment) in
pericd 0, and X is the harvest in period 1. An initial-period investment of
(Ey — Xo) returns an amount {X; — E) in the future period.

The country’s consumption optimurm is given by point T'. The country
borrows an amount (Cg, — Xo) in the initial period and repays (X; — Cy,)
in the future period. The ability to invest and borrow internationally raises
welfare to U,

Note a very important difference between Figs. 23.1 and 23.2. In Fig.
23.1, current consumption can be increased only via foreign borrowing at
the expense of future consumption. But when productive investment oppor-
tunities exist (Fig. 23.2), foreign borrowing used to finance investment can
lead to increased consumption in both periods and thus to an unambiguous
welfare gain for both “generations.”

The policy implication is that foreign borrowing per se does not jeopar-
dize future consumption (or future generations). The question is, however,
whether the horrowed funds are squandered on current consumption or in-
vested productively. In the latter case, the ability to borrow from abroad may
raise both current and future consumption. Many capital-scarce, developing
countries or fast-growing countries (such as Canada in the 20th century)
can benefit from foreign borrowing by using the funds as shown in Fig. 23.2.

23.2 ADJUSTMENT OF CAPITAL STOCKS
TO INTERNATIONAL PRICE CHANGES

Economic systems are often characierized by significant lags in responding
to changes. These lags may be of some importance for economic policy in
some cages. In this section, we will present a relatively informal analysis of
lags due to the time taken to transform capital from one sector to another or
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to change the total stock of capital. The general point of the section is that
long-run changes tend to reinforce short-run changes, or alternatively that
long-run responses are more elastic than short-run responses.

Consider a sector-specific factors model of the type discussed in Chapter
9, in which labor is mobile between X and Y but the capital steck {machines)
in X is useless in producing Y, and similarly, the Y -sector capital stock is
useless in producing X. In Fig. 23.3, the country’s “short-run” produetion
frontier with sector-specific capital is shown by S § . Equilibrium is at point
A with international price ratio p°. Now suppose that the world price ratio
changes permanently to pl. The short-run response of the economy is to
move to point B. But, as we know from Chapter 9, this raises the return
to X -sector capital and lowers the return to Y -sector capital. In order to
simplify the point, suppose that the total number of machines (the total
capital stock) is fixed but that over time, we can change the composition
of machines: when Y -sector machines wear out, we replace them with X -
sector machines. The change in the terms of trade makes it optimal to do
exactly this type of capital transformation. But we know from Chapter 9 that
increasing X -sector capital and/or decreasing Y -sector capital at constant
prices must generate an increase in the output of X and a decrease in the
output of ¥, Over the long run, productjon moves from B to C in Fig. 23.3.

Point C in Fig. 23.3 is on the “long-run” production frontier for the
economy; LL' is defined as a set of points in which the returns to capital are
equal in the two sectors, holding the total stock of capital constant. We could
think of this long-run frontier as a Heckscher-Ohlin-type production frontier
in which both factors are mobile between sectors. The long-run production
frontier can be thought of as the “outer envelope” of a series of short-run
(specific-factors) production frontiers, such as § § ' in Fig. 23.3, each of which
lies inside of LL’ except at one point, such as the coincidence of § 8§’ and LL'

FIGURE 23.3
X  Long-run versus short-run responses to
price changes: sector-specific capital.
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at A. The result shown in Fig. 23.3 is a fairly genéral one: beginning in a
position of equilibrium, a permanent change in the terms of trade generates
a long-run change in production that reinforces or exaggerates the short-run
change. A : : : S -

Similar results occur when the total stock of capital is éndogenously
determined. Consider a very simple case of the same specific-factors model,
in which the specific factor in the X sector is land, which is in fixed supply.
But the specific factor in Y is capital, K, which can be adjusted over time.
In order to determine the long-run equilibrium level of the capital stock,
a dynamic optimizing model needs to be developed, a task that is beyond
the scope of this book. However, one common result derived from such a
model is relatively easy to understand. Let g denote the price of a new unit
of capital, such as a machine. Assume that machines are produced from
some combination of X, Y, and L. Let § denote the rate of depreciation on a
machine (e.g., 10 percent per year) and p denote the consumer’s “rate of time
preference,” the degree to which a consumer prefers one unit of corn. this
year instead of next year (sort of like a psychic rate of interest). A consumer
is indifferent between one unit this year and one unit next year if the ratio
of this year’s price to next year’s price is (I + p). The basic result derived
from dynamic models is that the stock of capital is adjusted until the rental
rate on capital, r, is equal to

r=(p+éb)y (23.2)

The term (p + 8)g is basically the marginal cost of owning a machine for a
year: the “time cost” of forgone consumption, p, plus the depreciation on the
machine, §, times the price of the machine. In long-run equilibrium, this
is equal to the return (revenue) from the machine, r. In simple terms, Eq.
{23.2) requires that marginal revenue (r) equal marginal cost, (p + 8)g.
Suppose that point A in Fig. 23.4 is a long-run equilibrium in which Eq.
(23.2) is satisfied at world price ratio p°. S S ' gives the short-run production

FIGURE 23.4

Long-run versus short-run responses
X to price changes: endogenous capital

accumulation.
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frontier over which the stock of capital is fixed at its initial equilibrium
level. Now suppose that the world price ratio shifts permanently to p!. In
the short run, the production moves to point B. But the results of Chapter
9 tell us that the return to capital in Y has risen relative to the price of
Y, X, and L, and so r has risen relative to ¢ in Eq. (23.2). Consumers will
now accumulate more capital until equality in Eq. (23.2) is restored. We
illustrate the new equilibrivm as point C on production frontier LL' in Fig.
23.4. Results from Chapter 9 will also tell us that the production point, at
price ratio pl, moves from B to a point like C in which more ¥ and less X
is produced. As in the case of Fig. 23.3, we find that the long-rin change, in
which the capital stock is allowed to adjust, reinforces the short-run change.

The argument also holds in reverse. Suppose that point C in Fig, 23.4
is the initial equilibrium at world price ratio p! . Now suppose that the price
ratio changes to p°, leading preduction to shift in the short run to point D on
production frontier LL'. But now the return to capital in Y falls, leading to

- :_ a reduction in the capital stock until Eq. (23.2) is again satisfied. In the long

run, the production frontier shifts to S8, and the production point shifts
from D to A. Adjustment of the capital stock in the long run leads to changes
in production that reinforce the short-run changes. In the case of Fig. 28.4,
the long-run change leads to a reduction in (per year) consumption, but this
is in fact optimal. It must be remembered that maintaining a high capital
stock is costly, because consumption must be given up in order to replace
depreciating capital. When the rate of return to capital falis, it is no longer
optimal to maintain such a large capital stock.

23.2  ADJUSTMENT OF CAPITAL
STOCKS TO TECHNOLOGY CHANGES

Technology changes generate responses within an economy that lead to
similar long-run versus short-run effects. Of course, technology is itself
endogenously determined in part, and we can think of “technical change”
as a factor of production (knowledge capital) that is created by a particular
type of investment (research and development expenditures}. In this section,
however, we will consider a simple case of an exogenous discavery.

Consider the same sector-specific-factors model that we used in the
previous section, in which labor is mobile between the X and Y sectors,
land is a fixed factor in the X sector, and an endogenous capital stock is
used in ¥ production. Figure 23.5 shows the case of an exogenous improve-
ment in Y -sector technology. We assume that this technology improvement
simply multiplies the old output of Y by a constant « greater than 1. The
initial equilibrium is at point A on production frontier § S . The technology
improvement shifts the production frontier to 7S, and production shifts to
point B at constant prices.

This technology change must increase the return to capital in Y for
two reasons. First, the marginal product of capital is now higher at the same

.. capital-labor ratio by the multiple . But because the marginal product of

-
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FIGURE 23.5 )
o 5 X  Long-run versus short-run responses to

an improvement in ¥ technology.

labor is higher by the same amount, labor will now move from the X sector
to the ¥ sector until the marginal products are again equalized (which is
why point B in Fig. 23.5 involves a lower level of X production than does
point A). With the capital-labor ratio in ¥ now lower, the marginal product
of capital increases further.

Capital will then accumulate until the long-run equilibrium condition
in Eq. (23.2) is again satisfied. The production frontier shifts further to
LS’ and production shifts to point C at constant prices. Production of ¥
increases further and production of X decreases further as more labor is
shifted to the ¥ sector ta combine with the increased capital stock.

Figure 23.6 considers the case of technical change in the X sector in
the same model. Production is initially at point A on production frontier S S ',

Y

FIGURE 23.6
N Long-run versus short-run respanses to
o S T an improvement in X technology.
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The technology improvement in X shifts the production frontier to ST at
constant prices and shifts production to B. Because labor is now shifted
out of ¥ and into X (because of its increased marginal product in X'), the
capital-labor ratio in Y increases, leading to a reduction in the marginal
product of capital in ¥ and a fall in r, the return to capital. Capital will now
diminish until Eq. (23.2) is again restored to an equality. The production
frontier shifts to 7' and production shifts to point C. (With the decreased
capital stock in ¥, labor will shift to X to maintain the equality of marginal
products in the twe sectors.) In the long run, the changes in production
reinforce the short-run changes.

As a final point, it is important to note that we can get the same
results shown in Figs., 23.4, 23.5, and 23.6 if capital is internationally
traded instead of (or in addition to) being adjusted through domestic capital
formation. Changes in technology or in international prices that lead to
an expansion of the capital-intensive sector {sector ¥ in this case) and to
an increase in the return to capital generate secondary changes in which
capital is drawn into the country, reinforcing the initial changes in outputs.
Thus, with either endogenous, internal capital formation or international
capital mobility, the long-run responses to parameter changes (e.g., prices,
technaologies) tend to be larger or more elastic than short-run changes in
which the stock of capital is held fixed.

234 DYNAMIC SCALE ECONOMIES
AND THE ACCUMULATION OF KNOWLEDGE
CAPITAL

There has been a great deal of interest in recent years in dynamic scale
economies and their consequences for diverging growth rates among coun-
tries. Particular interest has been attached to learning and the accumulation
of knowledge capital. In the chapter on multinationals, we noted that knowl-
edge often has a “public good,” or joint-input, property, in that it can be used
in additional plants at little or even zero cost. The same property of knowl-
edge has been adopted in the new growth theory literature, with respect
to time as well as to additional users (e.g., Lucas (1988), Romer (1987),
Grossman and Helpman (1993a)). Knowledge capital is modeled as equally
accessible to all users in not only the current time period but also all future
time periods. Onee a chemical formula is discovered, for example, it is avail-
able forever. Furthermore, knowledge capital is modeled as nondepreciating:
the chemical formula does not wear out, although a superior product might
be discovered. These models also typically treat new knowledge as nonexclu-
sionary; that is, once something is discovered, it becomes public knowledge,
and no potential user can be excluded. The creation of knowledge is thus an
externality in that its benefits cannot be captured by any one individual.
Figure 23.7 illustrates some of thé principal ideas and their conse-
quences for comparative growth rates between two countries. Assume that,
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X  FIGURE 23.7
Dynamic external economies.

industry. But the production of X, while also competitive, produces new
knowledge as a by-product of production that is freely available to all
firms in this sector. This new knowledge, a positive externality in current
production, is also inherited in the next period. That is, current production
of X increases productivity in the subsequent period. However, we also
assume that the knowledge externality is country-specific and accrues to
the country only in proportion to its own X production.

In Fig. 23.7, we have drawn the production frontier, ¥ X, as nonconvex
i so that countries will specialize. Suppose for the sake of argument that
it the (fixed) world price ratio happens to be p~, connecting the ends of the
i production frontier. Assume that in the initial period, this is the production
o frontier of two absolutely identical countries. Assume that the home country
arbitrarily specializes in Y, producing at Y, while the foreign country
arbitrarily specializes in X, producing at X. Both countries consume at
point A, reaching utility level . The countries are equally well-off, and
they are indifferent as to the pattern of specialization in the current period.
Because new knowledge becomes a public good within the country, no single
firm in Home has an incentive to invest in its development (the firm cannot
appropriate the rents), and hence, there is no market force that would tend
to move Home away from specializingin Y.

In the second period, nothing has happened from Home’s point of view,
and so it continues to specialize in Y and consume at A. But Foreign inherits
a larger stock of knowledge capital in the second period, and its production
frontier is shown as shifting to ¥ X . Foreign continues to specialize in X
in the second period, producing at X, consuming at B, and enjoying utility
level U;. The income and welfare levels of the two countries diverge in
the sécond period because of the dynamic externality connected with the
production of X. Furthermore, given the assumption that knowledge does

!
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not depreciate, the income growth in Foreign can continue indefinitely into
the future.

This example gives us a flavor of the new growth theory, in which
concepts such as increasing returns, learning, and non-depreciating knowl-
edge capital are introduced into dynamic models of growth and trade. The
important property exhibited in these models is the absence of diminish-
ing returns to investment activities which, in traditional constant-returns
models, tends to level the growth among countries. In the newer models,
countries’ growth rates can diverge, with some growth surges attributable
to specialization in particular sectors or to a first-mover advantage. Other
countries, such as Home in our example, are left behind in a low-level
“development trap.”

23.5 INCOME ELASTICITIES AND
LONG-RUN CHANGES IN THE TERMS
OF TRADE

In this section, we will briefly discuss another factor which may be a
determinant of uneven growth rates between countries. This factor pertains
to demand for goods and services as a function of income and was of
particular concern to development economists in the 1950s and 1960s. For
most of this book we have assumed that utility functions are homogeneous.
It is a property of such utility functions that income elasticities of demand
for all goods equal 1. That is, a 1 percent increase in income results in a 1
percent increase in the demand for every good. Graphically, this means that
an increase in income leads consumers to move out along a ray from the
origin.

A different assumption is illustrated in Fig. 23.8. Suppose that Y is
food and X is manufactures. Suppose also that the production frontier shifts

Y

FIGURE 23.8
Nonunitary income elasticities of
demand.
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out in a neutral fashion from X ¥ to X Y in response to technical change.
The number of people is thus constant and per capita income increases.
Assume finally that the income-elasticity of demand is very low for food
and very high for manufactures.. Most of the increased income per capita
will thus be spent on manufactures at constant prices. This last assumpt,ion
is illustrated in Fig. 23.8 by the fact that consumptmn shifts in a biased
fashion from Cy to C; at constant prices py. -

+ This biased growth in demand will have terms—of trade effects. Fig.
23.8 has been drawn such that the country actually decreases its trade
offer after growth (C,Q, exceeds C1Q 1), despite neutral change on the
production side. Demand is channeled to the country’s own export good (X ),
while few additional imports (Y') are demanded. The increased production of
Y actually execeeds the increased home consumption demand, whereas the
increased production of X falls short of the increased home demand Export
supply and import demand both decrease with growth.

The opposite conclusions would apply to a country that had a compar-
ative advantage in Y. Neutral growth on the production side would lead
to increased export supply (because increased home demand for Y is low)
and increased import demand (because increased home demand for X is
high). If you then put these two countries together, it must be the case
that the terms of trade improve over time for the country exporting X
(the high-income-elasticity good) and deteriorate for the country exporting
Y. Neutral and equal growth in production for the two countries would
translate into unequal growth in per capita incomes. The country exporting
X would experience a higher rate of growth in per capita income due to the
terms-of-trade effects.

This simple idea has been applied to the analysis of economic devel-
opment, where it has been asserted that highly developed countries export
the high-income-elasticity goods (manufactures in our example) and less-
developed countries export the low-income-elasticity goods. The consequence
of this is that the developed countries’ terms of trade improve with time,
and less-developed countries’ terms of trade deteriorate. Thus, the rich get
richer and the poor fall farther behind. Early empirical tests were somewhat
supportive of this assertion (Prebisch 1964, Singer 1950). Because of strong
productivity growth over time in manufactures, the prices of many products
have in fact fallen significantly, to the extent that countries specializing in
primary products have fared much better than the dizsmal case presented by
the Prebisch-Singer hypothesis.

23.6 TERMS-OF-TRADE EFFECTS,
DISTORTIONS, AND IMMISERIZING
GROWTH :

If a country’s growth results in an increased desire to trade (e.g., growth is
concentrated in the export sector), then growth will lead to a deterioration
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in the country’s terms of trade unless the rest of the world is growing at
the same rate or faster. This raises the question of whether the resulting
deterioration in the terms of trade could be so severe that the country is
actually made worse off by growth. The answer is that this can indeed
happen, a phenomencn referred to as immiserizing growth.

An example of immiserizing growth is shown in Fig. 23.9. A technical
improvement in the export sector shifts the production frontier from ¥ X to
Y X'. At the initial prices po, the country wishes to trade more, supplying
more exports of X and demanding more imports of Y. This causes the
country’s terms of trade to deteriorate (the relative price of X to fall),
and this deterioration can be so large that welfare is reduced. This effect
is illustrated in Fig. 23.9 by a fall in consumption from Cj to C; and a
reduction in welfare from U, to U, at the new price ratio p;.

This possibility of being made worse off by a technical improvement
seems paradoxical. The important fact to consider about the situation shown
in Fig. 23.9 is that the country obviously has monopoly power in trade. The
country’s increased export supply and increased import demand affect prices
in a substantial way. We also know from our discussions in Chapter 15 that
when a country has menopoly power in trade, free trade is not the optimal
policy. A tariff should be instituted to move the terms of trade in the country’s
favor. :

The welfare loss in Fig. 23.9 results from the fact that the country with
monopoly power is engaging in free trade rather than optimizing its trade
with a tariff. This absence of an optimizing policy means that as growth
occurs, trade policy is not being adjusted in an optimal way. This results in
the possibility of immiserizing growth as shown.

Immiserizing growth cannot occur if a country follows an optimal trade
policy. When growth occurs, the country can always increase its import tariff

X FIGURE 239
Immiserizing growth.
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(or export tax) so as to leave the country’s trade offer unchanged at the old
prices. There will then be no deterioration in the terms of trade and thus no
welfare logses.

The failure to have an optimal trade policy is a distortion in a certain
sense, and it is this distortion that leads to the possibility of immiserizing
growth. There are other types of distortions that can also lead to welfare
losses from growth. Fig. 23.10 shows a small economy faced with the fixed
world price ratio po. Praduction is distorted by a production tax on X (or a
production subsidy on Y'), which raises the price ratio above the marginal
rate of transformation. Initial production and consumption points are @
and Cy, respectively. Suppose now that growth is heavily biased toward the
export sector Y. Production must shift to a point on the new preduction
frontier X Y that has the same slope as point @ . This may be a point such
as @i, which results in lower consumption at C; and thus immiserizing
growth. )

The economic reasoning behind the result in Fig. 23.10 is as follows.
Because of the distortion, the economy is initially overproducing Y at @o.
Biased growth in favor of Y causes the economy to produce even more Y,
effectively increasing the degree of distortion. Another diagram could be
drawn to show that biased growth in favor of X would effectively decrease
the distortion and thus lead to an unambiguous increase in welfare.

As a final point, it cannot be emphasized strongly enough that the
theoretical possibilities raised in this section should not be taken as support
for import-substitution possibilities. This is especially true for smaller,
developing countries. History has shown that smaller countries, such as
Taiwan, Singapore, Hong Kong, and Korea have grown much faster by
adopting open-economy, export-oriented policies than have countries which
have adopted import-substitution strategies. Many of the latter countries,

X FIGURE 23.10
Growth in the presence of a
production distortion,
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especially in: Latin America, have now abandoned these policies in favor of
open-economy strategies. .

It is beyond the scope of this book to conduct a detailed analysis of the
determinants of growth, but we can briefly mention several possibilities as
to why the open-economy export orientation leads to faster growth. First,
industries are .characterized by (static) scale economies, and import sub-
stitution policies lead small, inefficient plants to produce too many goods,
an additicnal burden to the income losses from not following comparative
advantage. Higher incomes in the short run from the capture of comparative
advantage and scale economies in an export-oriented approach may trans-
late into higher long-run savings and investment. Second, many industries
are subject to dynamic scale economies such as learning-by-doing and the
accumulation of knowledge capital that we discussed earlier in this chapter.
Import substitution policies lead to diversified production in many final and
intermediate goods, while export orientatipn tends to lead to higher con-
centration in fewer industries and goods. Learning and productivity growth
may be far greater when production is concentrated in this fashion.

23.7 CONCLUDING REMARKS

Although issues of intertemporal trade and growth are more the domain
of international finance and growth theory, this chapter, especially its first
section, has briefly touched on a few issues that have been of particular
interest to the study of international trade and that serve as bridges between
these two subjects. The principal points of the chapter can be summarized
aa follows.

L In addition to trading acrcss goods and factors, countries can gain from
trading across time-that is, by trading currently produced goods and
services for future goods and services. A country that imports currently
produced goods and services (i.e., consumes more than it produces in the
current period) is said to run a current-account deficit. The terms current-
account deficit and surplus indicate the direction of intertemporal trade.
A country pays for a current-account deficit by selling assets (creating a
capital-account surplus), which are claims to the future production of the
country.

2. Although there are intertemporal gains from trade, these gains fall un-
equally to different groups (e.g., generations), and some groups may
actually be made worse off. But this is not a new problem; we have
noted many instances throughout the book in which the aggregate gains
from trade are accompanied by strong redistributive effects. The wel-
fare effects of a current-account deficit on future generations depend
on whether the berrowing is used simply to finance inereased current
consumption or whether it is productively invested. In the latter case,
current-period international borrowing may increase both current and
future consumption.

~
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3.

o

Sections 23.2 and 23.8 analyzed the impacts of price and technology
changes on countries’ capital stocks. The general result is that price and
technology changes lead to factor price changes and hence to factor supply
changes that tend to reinforce the initial change. For example, an increase
in the price of a capital-intensive good leads to an increase in the return
to capital, which leads the country to accumulate more capital in the
long run. The increase in capital stock then leads to a Rybczynski-type
effect, which is a further expansion in the preduction of the capital-
intensive good. Long-run responses of production to underlying changes
thus reinforce short-run changes; put differently, long-run responses
are more elastic. This result generally applies to both the situation in
which capital stocks are adjusted through internal accumulation and
depreciation and the situation in which capital is adjusted through
international factor flows.

Section 23.4 discussed some aspects of dynamic scale economies that have
been the focus of recent work on growth theory. This literature adopts
an idea similar to that presented in our chapter on multinationals:
that certain activities generate knowledge capital that has a “public
good” characteristic. The new growth theory extends this idea to an
intertemporal dimension, assuming that new knowledge is not only freely
available to all within a time period, but nondepreciating over time. A
new chemical formula does not “wear out” with the passage of time. This
property of knowledge capital leads to the existence of dynamic scale
economies, and because of the assumption that no one can appropriate
this knowledge (it is freely available to all), the scale economies are
externalities for the economy. An economy that somehow specializes in a
sector with dynamic external economies will grow faster than an economy
which initially specializes in a sector without such externalities. Growth
in incomes may diverge, with one economy caught in a “development
trap.”

A related idea about “development traps” is contained in literature that
emphasizes the demand side of the general equilibrium model. If some
goods have high income elasticities of demand while others have low
income elasticities, then the terms of trade will tend to shift in favor
of the former countries as per capita incomes in the world grow over
time (demand shifts toward the high-income-elasticity goods). The fear
has been that production in developing countries is concentrated in low-
income-elasticity goods, and hence, these countries will fall farther behind
the developed countries that produce high-income-elasticity goods and
services. Support for this argument is mixed at best. Strong productivity
growth in manufacturing has led to significant price falls for these
products, much to the benefit of developing countries. .

. The final section considered distortions and growth and noted first that:

strong growth in a country might generate a terms-of-trade change so
adverse that the country loses despite the productivity growth. This
possibility is known as immiserizing growth. We noted that this is simply
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an example of how an otherwise favorable change (growth) can, in the
presence of a distortion (no optimal tariff), have an unfavorable effect,
and we presented a second example of how a distortion can generate such
a result,

We emphasized that the argument about immiserizing growth should not
be used to justify an import-substitution strategy for economic develop-
ment. History has shown that countries that adopt apen-economy, export-
oriented strategies generally grow much faster than countries that adopt
import-substitution strategies. Terms-of-trade arguments notwithstand-
ing, export orientation allows the capture of the short-run gains from
focusing on comparative advantage and the capture of scale economies
through specialization, which can translate into higher savings and
investment in the long run. Export orientation may also allow faster
learning- by-doing and the accumulation of knowledge capital by concen-
trating on a small range of produetion, but there is little clear, empirical
evidence to support these points at this time.

PROBLEMS

L

In light of Section 23.1, contrast the effects on future generations of two types
of borrowing by the United States: (a) The U.S. government borrows to finance
current expenditures on public goods. (b) General Motors borrows to finance
construction of a new plant.

Congider the case in Fig. 23.6 in which technical change occurs in the land-
intensive sector X, thereby reducing the return to capital (used only in Y
production). We showed that in the long run, the diminishing of capital reduces
consumption in the future once the adjustment is complete. Does this mean
that allowing capital to adjust reduces welfare? (Hint: Welfare is determined by
consumption in all time periods and may increase in the short run as depreciating
capital is not replaced.)

Consider the case in which either all factor supplies grow in the same proportion
or technical change occurs in both sectors at the same rate. (a) Show the effect
on the production possibility eurve. (b) If the rest of the world does not. grow, is it
likely that the country’s terms of trade will deteriorate?

. In Fig. 23.7, why don't the firms in the home country simply switch to producing

X in the first period, knowing that income will then be higher in the second
period?

. Draw a diagram corresponding to Fig. 23.8 for a country that exports Y . Putting

your diagram together with Fig. 23.8, try to show that equal growth in both
countries must cause a rise in p, fp,.

With reference to Fig. 23.10, show that if growth leads instead to an increase in
the production of X, then welfare must increase.
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APPENDIX

1

MORE ON COMMUNITY
INDIFFERENCE CURVES

ALl INTRODUCTION

Chapter 3 discussed, in relatively informal terms, the problem of the aggre-
gation of individual consumer’s tastes into community indifference curves.
We noted that strong assumptions are required in order to show that eom-
munity indifference curves exist and possess the properties of individual
indifference curves discussed earlier in that chapter. Appendix 1 presents a
more advanced discussion of this problem.

AlL2 THE DERIVATION OF COMMUNITY
INDIFFERENCE CURVES

One simple example of a situation in which a well-defined community
indifference curve does exist is the Robinson Crusoce economy, in which
it is assumed that there is only one consumer. Utility maximization for
this simple community would proceed in the same way as maximization
for a single individual, except that the constraints would differ. Under
the assumption that the community possesses the capacity to produce
commoadities using different production functions, and assuming that these
production functions exhibit constant returns to scale, then instead of the
linear budget constraint of Fig. 3.3, the individual would be faced with a
production constraint of the kind derived in Chapter 2. Thus our Robinson
Crusoe economy will maximize utilities subject to the production possibility
curve. In terms of Fig. A1.1, where T AT’ represents the production possibil-
ity curve and three representative indifference curves have been included,
by an argument completely analogous to that used to demonstrate the condi-

427
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tion necessary for the maximization of individual welfare, it can be shown
that utility is maximized where the highest indifference curve is tangent to
the production possibility curve. Thus in an economy in which no trade is
allowed, the equilibrium production and consumption points will be point A
in Fig. A1.1.

This Robinson Crusoce economy is too simple to warrant further consid-
eration. What we seek are conditions under which preferences for a group
of individuals can be represented by indifference curves such as those of
Fig. A1.1. To facilitate our understanding of what such conditions are, we
now construct a set of community indifference curves under quite general
conditions and compare the characteristics of these with the indifference
curves for individual consumers. We begin with the case in which there are
only two consumers, but it will become clear as we proceed that any number
of consumers could be included.

An indifference curve for an individual consumer is defined as the
locus of all those bundles of commodities for which utility is some constant.
To be consistent with this definition, the aggregate indifference curves for
two individuals must be the locus of all bundles of commuodities whose levels
of utility for both individuals are constant. We thus choose a specific indif-
ference curve for each individual and seek a method of aggregating these
two indifference curves. Far the first individual we choose the indifference
curve shown in Fig. A1.2. We now choose some point on that indifference
curve and call it O3, the origin for the indifference curve map of the second
individual. The indifference curve chosen for the second individual is as
shown in the figure. To determine which point on the indifference curve for
the second individual is the relevant one, we recall from the discussions
surrounding Fig. 3.4 of Chapter 3 that, in equilibrium, the indifference
curves for the two individuals must have the same slope. We thus determine

~

FIGURE All
" X  Equilibrium in a Robinson Crusoe
8] T economy.
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the slope of the indifference curve for the first individual at O3, and then
search along the indifference curve for the second individual until we find a
point that has the same slope. Suppose this is point A in Fig. A1.2. Point A,
a bundle of commodities containing ¥ ¢ of ¥ and X, of X, is clearly a point in
outputs space that allows the individuals to have utilities associated with the
indifference curves U} and U2, and it is therefore a point on a community
indifference curve for these two individuals. By placing O at other points
on the indifference curve U} of the first individual and repeating the same
procedure, other points on the community indifference curve can be found.
The locus of all such points could be considered as a type of community
indifference curve for these two individuals. Note that point A is a point on
the community indifference curve and that the price ratio at this point is the
same as that at Q ¢, suggesting that the slope of the community indifference
curve will be the same as the slopes of the individual indifference curves
from which that point was derived,

An alternative way of demonstrating the addition of the two indiffer-
ence curves to arrive at the point A is to plot the indifference curves for the
second individual not from O 3 but from A. This gives rise to the box diagram
shown in Fig. A1.3 (similar to that of Fig. 3.4). Note that this figure gives
precisely the same information as Fig. A1.2, the only difference being that
we are plotting the indifference curves for the second individual down from
the aggregate commodity bundle, rather than up from point A, as was done
in Fig. Al1.2. In this diagram the community indifference curve can be traced
out by sliding the indifference curve for the second individual along that of
the first and allowing the origin O g to trace out the community indifference
curve. Thus the indifference curve for the first individual remains fixed,
and we find other points along this curve where the indifference curve Ug
is tangent to it. Another such point would be B, and the origin for the
second individual's indifference curve map would now be 0. The point O}
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Congtruction of a CIC using the factor-box diagram.

is another point an the community indifference curve, and by repeating this
procedure, we can find an entire locus of points such as C I Cy of Fig. A1.3.
Note that for all points on CICy, the utility levels for the two individuals
are constant.

Al3 PROPERTIES OF COMMUNITY
INDIFFERENCE CURVES

Since curve CICy in Fig. A1.3 is a locus of commodity bundles of which the
levels of utility for both individuals are constant, it must be a community
indifference curve. But what properties does this community indifference
curve have? In particular, does it have the same characteristics as the indif-
ference curves for individual consumers discussed in Section 2 of Chapter
37 Specifically, we wish to establish whether or not these community indif-
ference curves can intersect. To consider this question, we have redrawn in
Fig. Al.4 the initial situation of Fig. A1.3 and have included the contract
curve.

Ancther way of asking the question of whether community indifference
curves such as CIC; intersect is to ask whether there ecould be through
point 02 another community indifference curve having a different slope.
Two points are relevant for this question. First, as we previously observed,
the slope of the community indifference curve at O, is equal to the slope
of the two indifference curves at point A. Second, the choice of the two
indifference curves tangent at A was entirely arbitrary, and any other pair
of indifference curves could have been chosen. Suppose, for example, that
instead of fixing the level of utility for the two individuals equal to that
associated with the indifference curves tangent at point A we had instead
chosen the two indifference curves U and U} tangent at point B. It is clear
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Y

FIGURE Al4
Tllustration of intersecting community indifference curves.

that exactly the same procedure as described in Fig. A1.3 for point A could
now be carried out for point B and that a new community indifference curve
could be constructed. The question now is whether this new indifference
curve would be exactly the same as indifference curve C I C, the one derived
from point A. That this need not be the case can easily be seen by observing
that this new indifference curve must have the same slope at O as the two
individual indifference curves have at point B. But there is ne reasen that
the slope of the indifference curves at point B need be the same as the slope
of the indifference curves at point A. As the diagram has been drawn, the
price line at point B is steeper than the price line at point A, and thus the
community indifference curve associated with B must be steeper than that
asgociated with A, and we would have a curve such as CIC,. Furthermore,
any point on the contract curve QA0 3 could have been chosen to derive
a community indifference curve through peint O, and in general, all such
points would lead to a community indifference curve through point O,
each with a slope different from that of C{Cy. There are, then, an infinite
number of such community indifference curves through point O2, all having
different slopes.

Although it is certainly possible to define the curves such as C 1 C; and
C1IC; derived in Fig. Al1.4 as community indifference curves, they would
not be very useful for illustrating the international trade propositions that
we will subsequently derive. To give one simple example, suppose that in
Fig. Al.1, instead of the set of nonintersecting indifference curves shown,
we had a set of community indifference curves of the kind derived in Fig.
Al.4. In this case there would be a whole set of indifference curves through
point A, all having different slopes, and there would be other indifference
curves tangent to the transformation TAT' at points other than point A. In
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such a case it would not be at all obvigus which of these particular tangency
points would be the appropriate equilibrium position.

QOur next question is whether conditions could be imposed on the utility
functions of the two individuals such that the community indifference curves
would not intersect. It is obvious from Fig. Al.4 that only if the equilibrium
price ratio line has the same slope at all points on the contract curve will
there be a single community indifference curve through point Q3. Is there
any reason to expect such a condition to held? Certainly not in general, and
as long as the utility functions for the two individuals differ, we would expect
the slopes of the equilibrium price lines along the contract curve to differ.
This suggests that one criterion to be imposed is that the utility funetions of
the two individuals be the same.

But identical tastes are not sufficient for the existence of nonintersect-
ing community indifference curves, as was seen from Fig. 3.5 of Chapter 3.
Indeed, it is clear that only if the sets of indifference curves for the two indi-
viduals have the same slope along a ray from the origin will this condition
necessarily be fulfilled. This condition is a familiar one, for it is precisely the
characteristic that homogeneous production functions were found to have in
Chapter 2. Thus the second condition that must be imposed on the utility
functions of the two individuals is that they be homogeneous.

With tastes identical and homogeneous, the equilibrium price lines
at all points on the linear contract curve of Fig. Al.5 will have identical
slopes. It then makes no difference which point on the contract curve is
chosen to derive the community indifference curves, for in all cases the slope
will be the same at point 2. Furthermore, the same argument applies for
different initial aggregate bundles of commodities X and Y. Suppose, for
example, that X' and Y' were available for distribution between the two
individuals. In Fig. A1.5, O} will be the origin for the indifference curve map
of the second individual. The same procedure outlined earlier could be used
to derive an indifference curve through O, and again it is obvious that there

Y
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will only be one such curve through this point, regardless of which initial
point on the contract curve O 10} is chosen. Thus a whole set of community
indifference curves can be derived by choosing different aggregate bundles
of commodities to be distributed between the two individuals. Note that the
community indifference curve through O} in Fig. Al.5 will have the same
slope as the community indifference curve through Oy, demonstrating that
the set of community indifference curves will also be homogeneous.

It has been shown that a set of nonintersecting community indifference
curves will exist if the utilty functions for the two individuals are (1} identical
and (2} homogeneous. It has been shown that identical tastes alone are
not sufficient for the existence of nonintersecting community indifference
curves. It is equally clear that homogeneity by itself is not sufficient, and
indeed, the utility functions assumed in Fig. Al.4, while not the same
for the two individuals, could easily have been derived from homogeneous
utility functions. A question that naturally occurs is whether any other
sets of conditions would give rise to nonintersecting indifference curves. To
illustrate another possibility, in Fig. A1.6 we have assumed that the utility
functions for two individuals, while homogeneous, are not identical, so that
the contract curve would be 0140 5. The slope of the equilibrium price line
will generally vary along the contract curve in Fig. A1.6 just as it did in Fig.
Al.4. But suppose our choice of points along this contract curve is in some
way constrained. In particular, suppose the initial endowment of X and Y
received by the two individuals is represented by point E, the point at which
both individuals receive equal quantities of the two commodities.

Because the two individuals have different tastes, E is not an equilib-
rium point and the two individuals trade with one another to reach point A.
Indeed, it can be shown that for any endowment point there will be a unique
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of income.
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equilibrium point on the contract curve, as long as the utility functions for the
two individuals are homogeneous. Thus, with endowment point E, a single
point on the contract curve results in equilibrium for the two individuals,
and thus only one community indifference curve can be constructed through
point O 3. In this case, we have restricted the possible equilibrium pesitions
to the single point A by specifying the initial endowment point rather than
by insisting that the slope of the equilibrium price line be the same at all
points on the contract curve.

Al4 CONCLUDING REMARKS

It has been shown that a set of nonintersecting community indifference
curves can be assumed to exist if the utility functions for the individuals are
homogeneous and if either (1) the utility functions are identical or (2) the
distribution of income is fixed. For the case of identical and homogeneous
utility functions, community indifference curves give unambiguous welfare
comparisons only if the distribution of income is also fixed. While these
conditions may seem somewhat severe, it should be noted that the conditions
required for aggregation in any area of economics are very restrictive.
Indeed, it can be shown that exactly the same conditions required for the
existence of community indifference curves are required for the existence of
aggregate consumption functions, so that from a theoretical point of view
the aggregate consumption function used so widely in macroeconomics is as
unrealistic as the community indifference curves that will be employed in
this analysis.

It should also be noted that community indifference curves are for
the most part used only for illustrative purposes, and that most of the
conclusions we reach can be derived even if community indifference curves
do not exist. Community indifference curves are employed mainly because
of their heuristic value.

Although our discussion has been restricted to the two-individual case,
our conclusions will be true for any number of individuals. Thus in the
discussion of Fig. A1.5. any number of individuals could have been assumed
and the community indifference curve CICp derived as long as all were
identical with homogeneous preferences.

PROBLEMS

1 Show that if community indifference curves intersect, there could be many
equilibrium positions in Fig. A1.1.
- 2. In Fig. 8.3 of Chapter 3 trace out a locus of consumption points as the price of X
falls.
3. The construction of nonintersecting community indifference curves in Fig. A1.5
was illustrated for two individuals. Show that the procedure applies equally well
for three or more individuals.
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2

THE OFFER CURVE

A2.1 INTRODUCTION

Chapter 4 discussed the determination of general equilibrium for the closed
and open economy models using the notion of excess demand functions.
A closely related approach with a long history in international trade is
the use of offer curves. As with excess demand functions, offer curves are
derived directly from the production possibility curve and the community
indifference curves discussed in Chapters 2 and 3 and Appendix 1.

A2.2 CONSTRUCTION OF THE OFFER
CURVE

We begin by recalling the closed economy equilibrium described in Fig. 4.1
of Chapter 4. It is clear from Fig. 4.1 that even if the model were expanded
to include other countries, no international trade would take place if the
price ratio remained at p, . This price ratio precisely equates the quantities
of X and Y that the industries wish to produce and the quantities of X and
Y that the consumers wish to consume. It is intuitively clear, however, that
international trade can take place if the world price ratio differs from p, .
We new turn to an examination of how domestic producers and consumers
behave when faced with price ratios that differ from the autarky price ratio
of Fig. 4.1.

In Fig. A2.1 the point A reproduces the initial equilibrium shown in
Fig. 4.1. Price po Xp and Y g, is equivalent to the autarky price p, of Fig. 4.1.
(To avoid confusion, the indifference curve tangent to pg at A has not been
ineluded.)

We now suppose that producers and consumers in this country are faced
with a new price line p1, implying a relatively higher price for commodity Y.

435
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FIGURE A2.1
Construction of the reciprocal demand curve.

Both producers and consumers are assumed to maximize (output and utility,
respectively) subject to this constraint, so that production moves to @ and
consumption moves to point C;. Note that both @ and C, must lie on the
price line py, for although we no longer insist that the same quantities of
the two goods be consumed as are produced, we do insist that the value
of the consumption bundle be equal to the value of the production bundle.
Consumption at C'; would be possible if this country could find some other
economy that was willing to accept the quantity of ¥, Y ¢ — Y 1, in exchange
for the amount X, — X of commodity X. For the moment, however, we are
not concerned with the question of whether p, will be an equilibrium price
line, but only with the question of how producers and consumers in this
country would react when faced with a variety of different commodity price
ratios.

Suppose the economy were faced with the price ratio line py. In this
situation consumption would take place at point Cy with production &,
and for a price ratio line pg, consumption would be at C3 and production
at Q3. Note that in all these cases consumers maximize utility by moving
to the point where this price line is tangent to the highest community
indifference curve. If this procedure were carried out for a large number of
such price lines, the equilibrium consumption points would trace out the
line AC1CoC3F . This is a type of price-consumption curve.

The points along the price-consumption curve AF in Fig. A2.1 were de-
rived by considering the price ratic lines whose slopes became progressively
less steep. It is clear, however, that exactly the same procedure could be used
for price lines that are steeper than py. In Fig. A2.1 only one such price line,
p!, implying production at @' and consumption at C!, has been included.
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If a variety of such price lines were used, then the curve AC 'F! could be
traced out. It is important to note that if attention is restricted to situations
in which domestic consumers and producers face the same relative prices,
the locus FAF! shows all possible equilibrium points that could exist for
this economy.

In most circumstances it is more convenient to show the relationship
depicted by FAF! of Fig. A2.1 without specifically including the produc-
tion possibility curve and the indifference curves. In Fig. A2.2 we have
reproduced the relevant information frem Fig. A2.1 but have left out the
indifference curves in order to avoid clutter. Initially we consider only price
lines that are less steep than the autarky price line tangent at point A. For
the three price lines illustrated we have drawn in the érade triangles. Thus,
if price p; prevailed, the economy would wish to export B1Q 1 of commodity
Y and import B1C; of commedity X. Similarly, B2Q2 and B:C: would be
the desired exports and imports of commodities ¥ and X, respectively, if the
price were ps. Note that these quantities of X and Y are just the excess
demands and excess supplies that would prevail in the economy at these
various price lines,

To illustrate more clearly the way in which the trade bundles vary as
prices change, in Fig. A2.3 we have plotted only the exports and imports
associated with the various price lines of Fig. A2.2. In other words, we have
plotted the trade triangles from Fig. A2.2 all from the common origin in
Flg A23, so that BlQl and B,C; of Flg A2.2 become OQ] and 0C, of
Fig. A2.3, giving point E,. The trade triangles for p» and p; are plotted in
exactly the same fashion, producing £ and E; in Fig. A2.3. If other price
lines were considered, other points in Fig. A2.3 could be found, and these
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Trade triangles at various price ratios.
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Offer curve for a country importing X.

would result in the locus OF. It is this locus that is commonly referred to as
the offer curve.

While the axes in Fig. A2.3 are the same as in Fig. A2.2, the quantities
being measured are not total production and total consumption, but rather
exceés demands and excess supplies. In other words, we are plotting the
desired exports and the desired imports for various possible commodity price
lines. Note that in Fig. A2.3, the line from the origin to any point E on the
offer curve represents the commodity price line that was used te derive that
point. Thus for the point E3 the price line p; is precisely the same as p;
in Fig. A2.2, except that as drawn it has the opposite slope. That the price
lines are identical is easily verified by noting that the triangle O C2E; of
Fig. A2.8 is precisely the same as the triangle C2B2Q 2 of Fig. A2.2.

In Fig. A2.3 we considered only price lines whose slopes are less steep
than the autarky price line through point A of Fig. A2.2. We now wish to
consider price lines that are steeper than pg. The first thing to observe is
that for any such price line, the excess demand and supply conditions are
the reverse of those of Fig. A2.2. Thus, instead of exporting commodity ¥
and importing X, the economy wants to import commodity ¥ and export
commodity X. One such trade triangle, for prices p', is shown in Fig. A2.2. Tt
is clear that since consumers want to consume at C ! and producers want to
produce at point @1, there is an excess supply of commodity X equal to the
amount B '@ ! and an excess demand for commodity Y equal to B1C . These
points can now be depicted in Fig. A2.4 by noting that negative exports of ¥
are imports of ¥ and that negative imports of X are exports of X. Thus the
points C! and @? can be plotted in the third quadrant of Fig. A2.4, giving
rise to point E . Other such points could be found in a similar fashion,
and the locus of all such points would give OF 1, the other branch of the
offer curve. Note that the curve FOF! of Fig. A2.4 gives exactly the same
information about trade as the curve FAF ! of Fig. A2.1. Of course, Fig. A2.1
gives other information as well, for it shows us precisely where production
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FIGURE A2.4
Offer curve for all possible prices.

and consumption take place for each of the equilibrium positions. Such
information is not included in Fig. A2.4.

From Fig. A2.4 it can be seen that the offer curve is always concave
toward the impaort axis. The reason for this shape can be found by examining
Fig. A2.2, the diagram from which this information was obtained. We note
first of all that at the price line py (not shown in the diagram A2.4} excess
demands and supplies for both commodities are zero, giving rise to the origin
in the excess demand and supply diagram of Fig. A2.3. It is also clear that
as the price ratio declines, excess demand for X increases monotonically, as
can be seen by comparing B1C,, B2C2, and B3C3 in Fig. A2.2. In fact, we
note that for every reduction in p, the desired consumption of X rises and the
amount of X produced falls. Both changes act to increase imports. Thus we
can say that the desired imports of X increase as p (the relative price of X)
decreases. Now consider the changes in the desired exports of commodity ¥
associated with these price ratios. At po (not shown) excess supplies of ¥ are
zero, and at p, excess supplies of Y are B16 1. As the price ratio continues
to fall, the production of ¥ continues to rise, but we note that at least after
some point the consumption of ¥ will begin to rise as well. This is because
of the positive income effect associated with the fall in the relative price of
X. Therefore, as the price ratio falls, the excess supplies of ¥ initially rise,
reach some maximum, and thereafter decline. This behavior gives an offer
curve of the shape shown in Fig. A2.4. It should be ncted, however, that
this argument about the shape of the offer curve depends crucially on the
existence of homogeneous community indifference curves.

When we began the derivation of the offer curve, we arbitrarily con-
sidered price ratio lines that resulted in exports of Y and imports of X; that
is, we chose price lines that were less steep than pg. Just as appropriately
we could have started by increasing the slope of the price line and then
considered prices such as p! of Fig. A2.2, implying imports of ¥ and exports
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FIGURE A2.5

Offer curve for a country importing ¥,

of X. If the various excess demand and supply bundles for such price lines
had been plotted in the first quadrant, the offer curve would have been
concave to the Y axis rather than to the X axis, resulting in Fig. A2.5. It
should be noted that Fig. A2.4 and Fig. A2.5 provide the same information
and differ only in the initial choice of the commodity to be exported. All that
is required to convert Fig. A2.4 to Fig. A2.5 is to interchange the first and
third quadrants.

A2.3 EQUILIBRIUM WITH TWO COUNTRIES

It is often convenient to use offer curve diagrams to illustrate the deter-
mination of equilibrium prices in different circumstances and to show how
prices change when various parameters of the model change. To facilitate
such an analysis, in this section we show how the equilibrium terms of
trade are established for a world in which there are two countries that trade
exclusively with one another. To simplify the analysis, we assume that we
know in advance which country will export which commadity.

We assume that there are two countries, a home country, which we
designate H, and a foreign country, which we designate F. As before, we have
two goods, X and Y, and we assume that in the final equilibrium Country
H imports X and exports ¥ and that Country F exports X and imports Y.
Because Country H is an importer of X, we need to consider only price lines
such as p1, ps and pg of Fig. A2.2. These produce an offer curve having the
shape shown in Fig. A2.3 and shown as OH in Fig. A2.6. We note again that
the offer curve is concave to the import axis. For Country F, which imports
Y, we have an offer curve with the shape shown in quadrant I of Fig. A2.5
and reproduced as OF in Fig. A2.6. Again, the offer curve is concave to the
import axis, which in this case is commodity Y.
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Y,

0
FIGURE A2.6
Qffer curve equilibrium for two countries.

As drawn, the two offer curves of Fig. A2.6 intersect only once, at
point E. Through this point we have drawn price line p1, and this will be
the equilibrium free trade price line for this simple two-country model. To
demonstrate that this is indeed an equilibrium, we need only consider how
the offer curves were constructed. Recall that all points on the offer curve
show the quantities of one goed that the country is willing to exchange for
a quantity of the other, Furthermore, we saw that the price line relevant
to any point on the offer curve is a line from the origin through that point.
Thua the offer curve OH of Fig. A2.6 shows us that at price line p; the
home country desires to import a quantity of X equal to X, and to export
an amount of ¥ equal to ¥';. The offer curve OF indicates that the foreign
country wishes to import an amount of ¥ equal to Y; and to export X, of
commodity X. Clearly, at price p; the exports of one country are exactly
equal to the imports of the other, and thus the paint E of Fig. A2.6 is an
equilibrium.

A2.4 STABILITY AND UNIQUENESS

We have seen that the intersection of the two offer curves OH and OF in Fig.
A2.6 produces an equilibrium at £ with price line p;. These two offer curves
clearly intersect only once, and therefore this equilibrium is unique. It is
easy, however, to construct situations in which more than one equilibrium
exists, but before doing so, we find it useful to examine the question of when
an equilibrium such as E is stable.

An equilibrium is said to be stable if, after a slight displacement
from the initial equilibrium position, there is a tendency for the criginal
equilibrium to be reestablished. To investigate whether or not p; of Fig. A2.6
is stable, we consider price line ps, which is clearly not an equilibrium price
line, and ask whether there are market forces that would tend to reestablish
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p1. The price line p; intersects the home country’s offer curve at point B,
meaning that at those prices Country H wishes to import X of commodity
X. Price line p; intersects the foreign country’s offer curve at point A, thus
indicating that Country F wishes to export X; of commodity X. Because
Country H wishes to import more than Country F wants to export, there
is clearly an excess demand for commodity X. Turning to commodity ¥, we
can similarly show that Country H wishes to export more ¥ than Country
F wishes to import, and there is therefore an excess supply of commedity
Y. The excess demand for commodity X and the excess supply of commadity
Y imply that the relative price of X will rise and the price line will rotate
counterclockwise through point 0. Note that the excess demand for X and
the excess supply of ¥ will continue to exist until the price line passes
through £, the original equilibrium point. It can also be shown that for
price lines steeper than p; there will be an excess demand for ¥ and an
excess supply of X, and again, there will be a tendency for price line py to be
reestablished. Since there are market forces that tend to reestablish price
line p; after any small perturbation of prices, equilibrium £ is stable.

Now consider Fig. A2.7, where the offer curves have been drawn to
intersect three times so that we have a case of multiple equilibria. Points
Ei, Es, and Ky are all equilibria, and to each point there corresponds a
commedity price line. We now wish to determine whether all three of these
equilibria are stable. Beginning at equilibrium E, with price line p;, we
congider price line p’ and ask whether market forces will tend to reestablish
the equilibrium price p;. The price line p’ intersects the home country’s offer
curve at B, and thus quantity X, is the home country’s desired amount of
imports of commodity X. Note that we have labelled Fig. A2.7 to correspond
to Fig. A2.6. The intersection of price line p’ with the foreign country’s offer
curve is at point A, just as it was in Fig. A2.6, and this leads to X3 as the
desired quantity of exports for Country F. But whereas the desired imports
of commodity X are greater than the desired exports of commodity X in

Y

FIGURE A2.7
X Multiple equilibria where E, is
unstable,
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Fig. A2.6, the situation is reversed in Fig. A2.7. The amount X3 is larger
than X;, and thus the foreign country wishes to export a larger quantity of
commodity X than Country H wants to import. It can similarly be shown
that at price line p' in Fig. A2.7 there is excess demand for commedity Y,
and this combined with the excess supply of commodity X means that the
relative price of Y will rise. An increase in the relative price of ¥ implies that
the price line will rotate clockwise through O, and thus the price will move
away from the equilibrium E . Indeed, the relative price of X will continue
to fall until price py is reached.

It can similarly be shown that a price line slightly steeper than p,;
results in excess demand for X and excess supply of ¥ and results in prices
moving toward p3. Clearly, price p; is unstable, since any small perturbation
of prices moves the equilibrium point away from & ;.

A consideration of points Fs and Es; would show that both these
equilibria are stable. Indeed, a close examination of Fig. A2.7 would show
that E3 and Ej3 are both similar to equilibrium E of Fig. A2.6 in terms
of the excess demands and supplies that would exist at prices close {o p;
and p3. Thus in Fig. A2.7 the middle equilibrium E; is unstable, but stable
equilibria exist on either side of E;. This property can be shown to carry
forward to other more complex situations. When there are many equilibria,
the equilibrium points alternate between being stable and unstable, and
each unstable equilibrium has a stable equilibrium on either side.

A2.5 CONCLUDING REMARKS

As we have seen, the offer curve is a representation of the excess demands
and supplies for the two commodities that will exist at various commodity
price ratios. Given the offer curve and the equilibrium price line, the imports
and exports can be immediately derived. The offer curve can be an important
tool in the determination of equilibrium prices when mare than one country
is assumed. .

The offer curves that have been derived in this chapter have assumed
the existence of community indifference curves. It should be noted, however,
that offer curves will exist whether or not community indifference curves
exist, as long as, for any given price line, the equilibrium consumption bun-
dles can be found. Thus in Fig. A2.1 suppose community indifference curves
did not exist but the consumption points C, C2, and €5 could nevertheless
be found. It is obvious that in this case the offer curve of Fig. A2.3 could be
derived in precisely the same fashion. The only complication that arises if
community indifference curves do not exist is that the consumption points
of Fig. A2.1 need not necessarily lie along a smooth line such as AF. If
they do not, the offer curve of Fig. A2.3 will not necessarily have the shape
shown. Variations from this shape can significantly complicate the analysis,
and thus smooth offer curves concave to the import axis are assumed for
simplicity, The important point, however, is that this assumption is largely
a matter of convenience; offer curves can generally be assumed to exist,
regardless of whether community indifference curves exist.
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PROBLEMS

L With a single factor of production, the production possibility curve will be linear.
Using the techniques of Fig. A2.1 and Fig. A2.2, show how the offer curve can be
constructed in this case.

2. Show that if the offer curves of Fig. A2.4 and Fig. A2.5 were superimposed on one
another they would be tangent at the origin.

3. Suppose that in Fig. A2.1 the maximum producible quantity of ¥ (that is, 7) were
larger and the maximum producible quantity of X (that is, T*) were smaller. Show
how this would change the position of the offer curve.

4. Show how changes in taste could affect the position of the offer curve.
§. Show that £, of Fig. A2.7 is stable.

6. Draw a pair of smooth, concave offer curves that intersect five times. Which
equilibria are stable?
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APPENDIX

3

EXTENSIONS OF THE
HECKSCHER-OHLIN MODEL

A3.1 INTRODUCTION

In Appendix 3 we extend and amplify some of the results from Chapter 8. In
Section A3.2 we expand on the relation between prices and outputs, and in
Section A3.3 we take up the question of factor-intensity reversal.

A3.2 ENDOWMENTS, OUTPUTS,
AND PRICES

This section continues the discussion of the relation among factor endow-
ments, commodity outputs, factor prices, and commodity prices, and it
expands on the resulis of Sections 8.3, 8.4, and 8.5. We make use of the unit-
value isoquant diagram and the factor-box diagram, beginning by showing
‘that these two figures are really just different versions of the same basic
figure and that one can be derived from the other. This can be illustrated by
reference to Fig. A3.1, which depicts the factor-box diagram that would cor-
respond to the isoquant diagram in Fig. A3.2. The basic difference between
the two diagrams is that in Fig. A3.2, the two sets of isoquants have been
plotted from the same origin rather than from different corners of the factor
box. The overall endowment ratio, that is, the line 0.0, in Fig. A3.1, is
shown as the overall endowment ray k¢ in Fig. A3.2, The tangency between
the two isoquants (not shown) at the point A of Fig. A3.1 gives the same
wage-rental ratio wo that is shown in Fig. A3.2.

To illustrate further the relation between Fig. A3.1 and Fig. A3.2, we
have assumed that in Fig. A3.2 the overall endowment point is Eg, which
thus corresponds to point O, of Fig. A3.1. The overall endowment E, is of
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a, Equilibrium in the factor-box
K diagram.

course just the sum of the amounts of capital and labor used to produce the
equilibrium quantities of X and ¥. Furthermore, we know that commodity
Y must be produced by using capital and labor according to the ratio &, and
that X is produced by using capital and labor in the ratio k;. Thus, OE,,
the overall endowment vector, is a weighted sum of the two vectors £, and
k. To find the lengthgs of the two vectors &, and k. that sum to the vector
OE;, we can draw from E¢ a line AyE having slope equal to that of , and
intersecting the vector k, at point Ag. The X isoquant through A4 gives the
amount of X that would be produced given the capital-labor ratios of the two

0

FIGURE A3.2
The effects on relative outputs of changes in the overall K-L
ratio.
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industries and the overall endowment E ;. Note that the point Ag of Fig. A3.2
corresponds exactly to point A of Fig. A3.1 and that the triangle O EyAq of
Fig. A8.2 is similar to the triangle 0.0 ,A of Fig. A3.1. The efficiency locus
OALE 3 could be drawn in Fig. A3.2, and thus we have constructed Fig. A3.1
from Fig. A3.2,

An alternative approach would have been to draw from E, a line
parallel to k. and intersecting &, at point By. The Y isoquant through By
would give the output of commodity Y measured from the origin O. The
distance E¢Ay equals the distance O B, since O ByE 34 is a parallelogram.
Points Ag and By of Fig. A3.2 give the amounts of capital and labor used in
the two industries, and the two vectors O By and O Ag sum to the endowment
point OE,.

Figure A3.2 also shows how a change in the overall capital-labor ratio
affects the output of the two commeodities. For the averall capital-labor ratio
ko, the output of Y is By and the output of X is Ay. For a lower overall
capital-labor ratio, as illustrated by &, the output of Y is B; whereas the
output of X is A;. It can be seen that B, < By and that A; > Ay, and thus
a reduction in the overall capital-labor ratio leads to a reduction in the
output of ¥ and an increase in the output of X. It is important to note
that the preceding comparison has been made under the assumption that
commodity prices have not changed, which in turn implies that the unit-
value isoquants have not changed. The Rybczynski theorem is just a special
case of this proposition, the case in which a reduction in the capital-labor
ratio is accomplished by increasing the quantity of labor without changing
the amount of capital.

A continuation of this argument demonstrates that as we consider
lower and lower overall capital-labor endowment ratios, we find that the
output of ¥, the capital-intensive commodity, continues to fall, whereas the
output of X, the labor-intensive commodity, continues to rise. Indeed, when
the overall eapital-labor ratio becomes equal to &., the output of ¥ becomes
zero and all resources are used in the production of commodity X. Similarly,
an increase in the capital-labor ratio results in an increase in the output
of Y and a reduction in the output of X, and when the overall capital-labor
ratio becomes equal to &,, the output of X is zero and all factors are used in
the production of ¥. Note that for all capital-labor ratios between &, and &,
the wage-rental ratio, w from Fig. A3.2, is a constant. This assumes that
commodity prices are unchanged, which in turn implies that the unit-value
isoquants are unchanged.

Now suppose we continue to reduce the capital-labor ratio beyond the
point where specialization in commedity X has taken place. In particular,
assume that the overall capital-labor ratio becomes k.. There will be spe-
cialization in X, and, with cost-minimization by firms, the wage-rental ratio
must be tangent to the isoquant at ¥, the point where the wage-rental ratio
@ 1s tangent to the isoquant Xy. Note that for this wage-rental ratio it
will not be profitable to produce commodity Y, for the tangency between Y
and an isocest line with slope w; would imply a much higher cost than is
associated with the isocost line through point F.
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A similar argument would demonstrate that for overall capital-labor
ratios higher than %, there is specialization in commeodity ¥ and the wage-
rental ratio is equal to the slope of the isoquant ¥ ¢ at the relevant production
point. Thus in the area between the X axis and z, we will have specialization
in commodity ¥, with the wage-rental ratio being equal to the slope of the
isoquant Y. Throughout the range from k, to k., both commodities are
produced and the wage-rental ratio is equal to wg. Between the ray k&, and
the L axis we have specialization in X and the wage-rental ratio equal to
the slope of Xy, The cone formed by %, and k. is referred to as the cone
of diversification, because, if the overall capital-labor ratio lies within this
cone, production is diversified in the sense that some of both commodities
are produced. Outside this cone of diversification, that is, between the
capital axis and &, or between k, and the L axis, variations in the overall
capital-labor ratio result in changes in the wage-rental ratio. Inside the
cone of diversification, variations in the overall capital-labor ratio leave the
wage-rental ratio unchanged, but result in a change in the levels of output
of the two commodities.

A3.3 THE FACTOR-INTENSITY-REVERSAL
CASE

In Sections 8.3 and 8.4 it was argued that the proofs of both the Heckscher-
Ohlin and factor-price-equalization theorems require the assumption that
no factor-intensity reversals be present. In this section it will be shown why
such reversals can result in the failure of these two theorems. We begin by
defining factor-intensity reversals.

Factor-intensity reversal refers to the situation where, at one set of
relative factor prices, commodity X is capital-intensive relative to commodity
Y, and where at another set of factor prices, commodity X is labor-intensive
relative to commodity Y. This phenomenon is illustrated in Fig. A3.8, where
X and Y j are representative isoquants for the two commodities. We see that
at wage-rental ratios such as wy we have &, > k,, whereas at factor-price
ratios such as w’ we have k, > k.. [t can thus be seen that, since for some
factor-price ratios k. > k, and for other factor-price ratios %, > k., there
must be some wage-rental ratio that results in the same capital-labor ratios
in both industries. This is represented by &, in Fig. A3.3 and is referred to
as the factor-intensity-reversal ray.

Now imagine a situation where the endowment point for one of the
countries lies on the factor-intensity-reversal ray. If the factor-box diagram
were now constructed, it would be found that the efficiency locus would
be the diagonal of the box, implying that the production possibility eurve
would be linear. Of course, it would be very unusual if the endowment
point for any country were precisely on the factor-intensity-reversal ray,
and the important conclusion to be drawn from this special case is that for
capital-labor ratios close to the factor-intensity-reversal ray, the production
frontier is almost linear. For capital-labor ratios that differ significantly
from the factor-intensity-reversal ray, the production possibility curve will
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0

FIGURE A3.3
The factor-intensity-reversal case.

have the usual bowed-out shape. We thus could have the situation shown
in Fig. A3.4, where the production frontier for Country H is almost linear
and the production frontier for Country F is more bowed out. This could
result in a situation where the production possibility curves for the two
countries intersect more than once, and then trade patterns would depend
crucially on the nature of demand conditions. This can be illustrated by
supposing that, in autarky, the highest community indifference curve for
Country F is tangent at Ay, whereas the autarky point for Country H is A;.
If we now ignore all of the diagram below Y, we see that when trade is

Y

U
Ya~An

FIGURE A3.4

Possible effects of factor-intensity
X  reversal on the production

possibility curves,
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allowed, Country H would export commeodity ¥ and Country F would export
commeodity X.

But suppose that, instead of the tastes represented by indifference
curve Uy, we had assumed that preferences in both countries were much
more biased toward commodity X, resulting in indifference curves such as
U'. This indifference curve is tangent to the production frontier for Country
F at 4;, and an indifference curve from this family would be tangent to the
production frontier for Country H at A} . Now, ignoring all of the diagram
to the left of X, it is clear that the pattern of trade that would result is
exactly opposite to what it was for the initial tangency at Ay. Here Country
F exports ¥ while Country H exports X, and thus the pattern of trade is
reversed. It is thus gbvious that if the Heckscher-Ohlin theorem holds for
one of these situations, it cannot hold for the other so that, in general, the
Heckscher-Ohlin theorem cannot be proved unless factor-intensity reversals
are excluded.

A factor-intensity reversal can result in more than one cone of diversi-
fication. This can be seen in Fig. A3.5, where rather than the two isoquants
being drawn tangent to one another, the Y isoquant has been pulled toward
the origin so that the two isoquants intersect twice. In Fig. A3.5 there are
two cones of diversification, or in other words, there are two isocest lines
tangent to beth isoquants that allow the production of both commaodities.
If the overall endowment ratio for Country H is &5 in the cone defined
by %, and %,, then the wage-rental ratio in Country H will be w;. If the
capital-labor ratie for Country F is ¢, lying in the cone of diversification

o

FIGURE A3.5
Factor-intensity reversal with two cones of diversification.
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defined by k; and %, then the wage-rental ratio in F will be w;. In this
example both countries produce both commodities, but since production
takes place in different cones of diversification, the wage-rental ratios are
not the same, and thus factor prices are not equalized. Thus, a complete
proof of the factor-price-equalization theorem must preclude the possibility
of factor-intensity reversals.

Figure A3.5 also illustrates why the Heckscher-Ohlin theorem need not
hold when there are factor-intensity reversals. Recall that the production
of two commodities for each country depends on the location of the overall
endowment ratio within the cone of diversification. Thus if k£, were close to
k., Country H would be producing a relatively large quantity of commodity
X. Similarly, if k¢ were close to &/, Country F would be producing a relatively
large amount of commodity Y. With identical tastes in the two countries, this
implies that H exports X and F exports Y. But we could just as easily have
assumed that &, was close to k, and &, close to k., in which case the opposite
trade pattern would have been observed. Note that in both cases Country
H is relatively well endowed with K, since &, > kr. Thus, predictions of
trade patterns cannot be made from knowledge of relative endowments if
factor-intensity reversals are present.

A3.4 CONCLUDING REMARKS

It was shown that while the unit-value-isoquant diagram and the factor-
box diagram provide essentially the same information, each diagram is
useful for illustrating different phenomena. For example, the unit-value-
isoquant diagram clearly indicates how changing factor supplies change
equilibrinm outputs at constant commodity prices. Unit-value isoquants are
also useful for illustrating the case of factor-intensity reversal. It was shown
that neither the Heckscher-Ohlin theorem nor the factor-price-equalization
theorem can be proved when factor-intensity reversals exist.

PROBLEMS

1, Suppose the isogquants in Fig. A3.5 intersect three times. How will this affect the
production possibility curves?

2. Show that free trade may actually cause relative factor prices to become more
unequal between countries than in autarky when a factor-intensity reversal
exists.

3. Show that, with a factor-intensity reversal, both countries can export their labor-
intensive commodities.

4. Use Fig. A3.2 to prove the magnification effect described in Chapter 8.
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THE SPECIFIC-FACTORS MODEL:
AN ALTERNATIVE APPROACH

A4.1 INTRODUCTION

In Chapter 9 we provided a traditional analysis of the specific-factors model.
In Appendix 4 we provide an alternative approach that some readers may
find helpful in understanding this model and, in particular, in allowing a
comparison with the Heckscher-Ohlin model. We begin in Section A4.2 by
showing how the production possibility curve is constructed. En subsequent
sections we illustrate the effects of endowment changes and commodity price
changes. Specific comparisons with the results from the Heckscher-Ohlin
model are provided.

A4.2 THE PRODUCTION POSSIBILITY
CURVE

The model is the same as in Chapter 9 and is described by Egs. (Ad.1)-
(A4.5), which reproduce the set of equations in (9.1) and (9.2) in Chapter
9. Equations (A4.1) and (A4.2) are the production functions, assumed to
exhibit constant returns to scale, while Egs. (A4.3), (A4.4), and (A4.5) are
the factor constraints.

X = F.R,, L) (Ad.1)
Y = F,(8,,L,) (A41.2)
R =R, (A4.3)
§ =35, (Ad.4)
L= L.+ Ly (A4.5)

Equations (A4.3) and (A4.4) show that the entire available stock of factor B
is used to produce commodity X and that the entire endewment of factor S is
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used to produce commodity Y. All factors of production are fully employed.
The wage rate ia defined to be w, and the returns to R and S are r and s,
respectively.

The fact that both production functions use the entire available en-
dowment of the specific factor makes the construction of the production
possibility curve somewhat easier than was the case for the Heckscher-Ohlin
mode] of Chapter 8. Recall from Chapter 2 that one representation of a
production function such as (A4.1) is the total product curve, which fixes
the input of one of the factors and shows total output as a function of
varying guantities of the other factor. In the present model, with S, fixed
at S for industry Y, the total product curve provides a complete description
of production conditions in the ¥ industry. Such a total product curve is
shown as F, in quadrant II of Fig. A4.1, where the vertical axis measures
the output of ¥ and the horizontal axis measures the input of L,, which is
measured leftward from the origin. For the moment, ignore curve #,. The
total available supply of labor is shown by L on the L, axis and the use of
L by the ¥ industry would result in an output of ¥. The total product curve
for industry X is shown as F', in quadrant IV, where the output of X is plotted

SR VD N,

m

FIGURE A4.1
Production possibility curve for the specific-factors model.
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as a function of labor input L,. Here X is the maximum amount of X that
could be produced by using the entire endowment of labor in the X industry.

The 45° line LL in quadrant III provides a convenient method of
illustrating all possible ways that the total endowment of labor can be
divided between the two industries. Thus, if L, of labor is used in the ¥
industry, then L. is available for use in industry X. This allocation of labor
wauld result in the outputs of X and Y shown by point A in quadrant I.
Other allocations of labor between the two industries would give other points
on LL, and these would produce other points on the production possibility
curve. Thus, the production frontier will be Y AX, as shown in quadrant L.

It is now easy to see how changes in the endowments of either the
agpecific factors or labor would change the production possibility curve. First,
consider an increase in the amount of § used in industry Y. With more
§ available for all allocations of labor to the Y industry, the total product
curve would shift to #} in quadrant II. Now the entire allocation of labor to
the Y industry produces point ¥ , and the allocation of labor between the
two industries that originally produced point A now gives point A’. We note
that the production frontier ¥ A'X is entirely above the original production
possibility curve except at the endpoint X . For an increase in the endowment
of R the argument is similar. The total product curve F, would shift out and
the production possibility curve would shift out everywhere except at point
Y. An increase in the available endowment of labor could be illustrated by
shifting the LL 45° line in quadrant III farther away from the origin. This
shift would increase the maximum producible quantities of both ¥ and X
and would therefore result in a shift outward of the production possibility
curve over its entire length. Of course, this expansion of output need not be
uniform along the production frontier, for the outward shift will depend on
the shapes of the total product curves for the two industries.

The production frontiers of Fig. A4.1 can now be used to illustrate
trading equilibrium in exactly the same way as was shown for the Heckscher-
COhlin model. Thus suppose A ig the initial autarky equilibrium and p is the
domestic price ratio. Assume for the moment that the world price ratio is
given and equal to p'. When trade is allowed, production moves from A to @
and consumption from A to point C, where C represents a tangency between
a community indifference curve (not shown) and the price line p'. In this
situation Y is exported and X is imported. If we now assume that an increase
occurs in the amount of the specific factor S, the production possibility curve
shifts out to ¥ 'A’X, and the new production and consumption points become
Q' and C'.

A4.3 FACTOR RETURNS

In Chapter 8 we were able to derive relations between factor prices and
commodity prices and between endowment changes and output changes. In
Sections A4.4 and A4.5 of this Appendix we examine these issues in terms
of the specific-factors model. To facilitate such a discussion we now illus-
trate how factor returns are determined. This is most easily done through the
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use of Fig. A4.2, which presents a slightly different characterization of the
specific-factors model. Quadrant III in Fig. A4.2 is exactly the same as
quadrant III in Fig. A4.1 and shows the total quantity of labor available
to the two industiries, In gquadrants IT and IV, however, we now show the
marginal product curves rather than the total product curves. The marginal
product curve is simply the slope of the total product curve, and since both
F, and F, are concave to the labor axes (that is, they exhibit diminishing
returns), the marginal product curves both slope downward. In Fig. A4.2 the
curve MP, in quadrant II is derived directly from F, of quadrant II of Fig.
A4.1. At all points on the labor axis, such as L}, the curve MP, is a measure
of the slope of ¥, for that particular labor allecation to the ¥ industry. Note
that while the axes of quadrant I in Fig. A4.2 are in units of ¥ and X, just
as they are in Fig. Ad.1, the scales in the two diagrams are quite different.
Figure A4.1 shows the total outputs of X and Y, while Fig. A4.2 shows the
payments to labor measured in terms of X and Y.

In a perfectly competitive industry, in equilibrium factor owners re-
ceive their marginal product in payment for their services, and therefore in
the Y industry we have MP, = w/p,. Thus, in Fig. A4.2 the distance OM,

I y [

111

FIGURE A4.2
Marginal product curves showing factor incomes.
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which is the marginal product of labor in Y, gives the real return to labor
for workers in the Y industry. Similarly, OM ' is the marginal product, or
the real return to Iabor, in the X industry. Note also that since MP, = w/p,
and MP, = w/p,, the slope of line MM ' in Fig. Ad.2 is p,/p, = p, which
is the price ratio associated with point A of Fig. A4.1. Further, since OM
is the return to labor for workers in the Y industry and OM ' is the
return to labor for workers in the X industry, the line M M ' is simply the
budget constraint for a representative worker. Thus point A, the tangency
between an indifference curve and the budget constraint, represents the
equilibrium consumption point for a representative worker. Furthermore,
because all consumers in the economy have been assumed to have identical
and homogeneous preferences, point A in Fig. A4.2 represents the same Y/X
consumption ratio as point A of Fig. A4.1 does. Of course, point A in Fig. A4.1
Tepresents aggregate consumption, while point A in Fig. A4.2 represents the
individual worker’s consumption point.

We can use Fig. A4.2 to show the relations between changes in com-
modity prices and factor prices and to illustrate how outputs change when
endowments change, but before we do so, we will review some of the proper-
ties of production functions that exhibit constant returns to scale. In Chapter
2 we noted that for such production functions, the marginal products are
constant for any capital-labor ratio (along any ray from the origin). There-
fore, in Fig. A4.3 the marginal products of both L and R are constant along
the capital-labor ratio k,. This property was used in the proof of the Stolper-
Samuelson theorem in Chapter 8, where it was shown that the changes
in the marginal products of both inputs depend only on the change in the
capital-labor ratios. Thus, if the capital-labor ratio in Fig. A4.3 changes from
k. to &/, the direction of change in the marginal product for R can be found
by comparing points A and B, while the direction of change in the marginal
product for L can be found by comparing points A and C. The movement
from A to C, for example, keeps R fixed at B and reduces the input of L,.
This is equivalent te moving along the curve ', toward the origin in Fig.
Ad.1. As we move toward the origin, the slope of ¥, increases, or in other
words, the marginal product increases. Thus, the marginal product of L is
an increasing function of the capital-labor ratio. In exactly the same way
we can show that the marginal product of R is a decreasing function of the
capital-labor ratio.

We have seen that the marginal products, or in other words, the real
returns to the factors, depend on the capital-labor ratios, and thus changes
in the real returns to factors are known as scon as changes in capital-labor
ratios are known. Of even more importance for our present discussion is the
fact that since the marginal products are functions only of the capital-labor
ratios, if we know how one marginal product changes we immediately know
that the other marginal product has changed in the opposite direction.
Thus, an increase in the marginal product of labor implies a decrease in the
marginal product of R, or in other words, if we find that w /p, increases, we
know that r/p, must fall. Nete that these relations hold regardless of what
is happening to output or to endowments.
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The relation between marginal products and capital-labor ratios.

A4.4 COMMODITY PRICES AND FACTOR
PRICES

We are now in a position to consider how price changes affect factor pay-
ments. In Fig. A4.1 it was assumed that point A was the autarky equilibrium
and that with trade, production moved to @ and consumption to C on price
line p'. This change resulted in a movement of labor out of the X industry
and into the Y industry, and the new labor allocation is given by points L,
and L, in Fig. A4.1. This same allocation of labor is shown in Fig, A4.2 and
gives the new budget constraint for labor shown by the line NN ‘. Note that
NN is the price line p’ in Fig. A4.1.

How have the factors of production been affected by this price change?
We note that the marginal product of labor has fallen from OM to ON in
the ¥ industry and risen from OM ' to ON' in the X industry. Thus, the
welfare of a representative worker will depend on consumption patterns.
In the situation shown in Fig. A4.2 the new budget line NN’ is below
the indifference curve U, tangent to MM ' at point A, so labor has been
made worse off by the relative increase in the price of Y. But this result
obviously depends on the position of the indifference curve. Had preferences
been biased toward commodity X, labor would have been able to benefit
by this price change. In general, then, the effect of a price change an
the welfare of labor is uncertain, for workers may be made better off or
worse off depending on their preferences for the two commodities, a result
that we earlier called the neoclassical ambiguity. Nate that this conclusion is
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in sharp contrast to the findings of the Heckscher-Ohlin model, in which
it was shown that commodity price increases have unambiguous effects on
factor prices. Specifically, it was shown that the factor used intensively in
the industry whose price has risen will benefit.

How have the returns of the specific factors been affected by the relative
increase in the price of ¥? We have noted that the marginal product of labar
has fallen from OM to ON in the Y industry, implying, from our previous
discussion, that the marginal product of S has necessarily increased. Then
since MPs = s/p,, where s is the return to S, it is clear that the return
to S has increased. In the X industry the marginal product of labor has
risen from OM ' to ON'. Therefore, the marginal product of R has fallen,
and r/p,, the real return to owners of factor R, has been reduced. Thus, a
relative increase in the price of commodity ¥ produces a gain for the specific
factor used to produce Y but reduces the income of the specific factor used
in industry X. We therefore have the following proposition:

Commodity price and factor prices. A relative price increase is beneficial
to the specific factor used in that industry, reduces the income of the other
specific factor, and has an ambiguous effect on labor.

Again note the contrast of these results with the results of the Stolper-
Samuelson theorem of Chapter 8.

A4.5 ENDOWMENT CHANGES AND
FACTOR PRICE EQUALIZATION

The effects of endowment changes are shown in Fig. A4.4, which takes as
the initial situation the trading equilibrium of Fig. A4.2 with consumption
at point C on budget constraint N N '. We now consider the increase in S that
resulted in the shift of the total product curve from F, to F, in Fig. A4.1.
Because of the assumption of constant returns to scale, the total product
curves of Fig. A4.1 all have the same slope along any ray from the origin.
Thus, the upward shift in the total product curve results in an upward shift
of the marginal preduct curve, as shown in quadrant II of Fig. A4.4. For a
small open economy with fixed p, the increase in the endowment of § shifts
out the production pessibility curve in Fig. A4.1 to Y AX and shifts the
production point from @ to §'. With commodity prices unchanged, the new
budget constraint for workers has the same slope as NN’ and ia shown as
VV'inFig. Ad.4.

The effects of an increase in the endowment of 8 are now clear from
Fig. A4.4. The marginal product of labor has increased from ON to OV in
industry ¥ and from GN' to OV' in industry X. Consumption is now at
point C', which lies on a higher indifference curve than C, and thus labor
is unambiguously better off. Because the marginal product of labor has
increased in ¥, the marginal product of S in the Y industry has necessarily
fallen and therefore owners of S have been made worse off by the increase
in the endowment of S. Similarly, because the marginal product of labor has
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FIGURE A4.4
Effects of changes in L and changes in 5.

increased in the X industry, the returns to R, the factor specific to the X
industry, have also fallen. Thus an increase in the endowment of S reduces
the return to both specific factors and increases labor’s real income. It is
easily seen that exactly the same result holds for an increase in the supply
of R, for the effects of increases in the specific factors are symmetrical.
Thus, an increase in R with constant commodity prices lowers the return to
both specific factors and increases the return to labor. In general, then, any
increase in the endowment of a specific factor at constant commodity prices
lowers the real return to both specific factors and increases the return to
labor. These results are in sharp contrast to the results derived in Chapter 8,
where it was shown that endowment changes with given commodity prices
do not affect factor prices if both commodities continue to be produced.
Now, returning to the original marginal product curve MP, in Fig.
A4 4, consider an increase in the endowment of labor. This shifts the labor
endowment curve in quadrant II to Z'L', and with the same commodity
prices, this shift generates the new budget constraint W W' with consump-
tion at point C . The increase in the endowment of labor has lowered the
marginal product of labor in both industries and unambiguously makes labor
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worse off. At the same time, because both marginal products of labor have
fallen, the marginal products of both the specific factors have increased, and
consequently the returns to both specific factars have risen. Therefore, an
increase in the endowment of labor is beneficial to both specific factors and
harmful to workers. We have the following proposition:

Endowment changes and factor prices. At constant factor prices any in-
crease in the endowrment of a specific factor increases the return to labor
and lowers the return to both specific factors. An increase in the endowment
of labor reduces the return to labor and increases the return to both specific
factors.

The output effects of changes in endowments can also be seen in Fig.
A4 4. First, consider the increase in § that resulted in the upward shift of
the total product curve for commedity Y shown in Fig. A4.1. In Fig. A4.4 the
shift in the budget line from NN ' to V'V’ was accomplished by a reduction
in the labor force in industry X from L. to L. With a reduction in the
labor input, and because the input of R is fixed, output of commodity X
must necessarily have been reduced. We note that in industry ¥ labor has
increased from L, to L and that since the input of § has also increased,
the output of Y has clearly increased. Thus, the increase in S results in a
production shift from @ to @' in Fig. A4.1, resulting in more Y and less X at
the new equilibrium. Symmetric results can be shown for industry X, and
thus we have demonstrated that an increase in the specific factor increases
the output of the commodity that uses that factor and reduces the output of
the other commodity.

At fixed commodity prices, an increase in the endowment of L results
in the allocation of more labor to both industries, as is shown in Fig. Ad 4.
An increase in the endowment of lahor therefore shifts out the production
frontier throughout its entire length and, with fixed commodities prices,
increasea the output of both commodities X and ¥. Thus we can state the
following proposition:

Endowment changes and outputs. An increase in one specific factor in-
creases the output of the commodity that uses that factor and reduces the
output of the other industry. An increase in the supply of labor increases
both cutputs.

Note the contrast to the Rybezymski theorem from Chapter 8. In
the endowment model an increase in a factor increases the output of the
commodity that uses that factor intensively and reduces the output of the
other industry. ) )

A principal result of the Heckscher-Ohlin model was the factor-price-
equalization theorem, which showed that under certain conditions the
equalization of commodity prices between two trading countries results
in the equalization of factor prices. That such a theorem does not apply
to the specific-factors model can easily be seen from Fig. A4.4. We reinterpret
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Fig. A4.4 as representing two countries with identical endowments of L and
R, but such that the foreign country has a larger supply of S. Therefore in
Fig. A4.1 the two production possibility curves represent the two countries,
Although it is not shown, it is clear that in a trading equilibrium Country
F would export commodity ¥ and import commodity X. In Fig. A44 IT
represents the common labor supply for the two countries and MP, the
common marginal product of laber curve for the X industry. The marginal
product curves for the ¥ industry in H and F are shown in quadrant Il as MP,
and MP}, respectively. If trade equalizes commodity prices, then VV' could
represent the price line in Country F and N N’ the price line in Country H.
But although relative commodity prices have been equalized by trade, it is
clear that factor prices have not. It follows from our earlier discussion that
the real wage will be higher in Country F than in H, whereas the returns
to both specific factors will be higher in H than in F. Thus the factor-price-
equalization theorem does not hold for the specific-factors model, and we
have the following proposition:

Trade and factor prices. The equalization of commodity prices by interna-
tional trade does not equalize factor prices.

A4.6 THE PATTERN OF TRADE

One of the principal results of the Heckscher-Ohlin theorem described in
Chapter 8 is that we can predict trade patterns from the knowledge of factor
endowments alone. In particular, we found that a country will export the
commodity that uses its abundant factor most intensively. We now want to
investigate whether a similar property holds for the specific-factors model.
To facilitate comparison we begin, as we have done in the past, by assuming
that our two countries, H and F, have identical endowments of labor and
total capital in the long run. We know from our earlier discussion that in
such a case, with preferences assumed to be identical in both countries, the
two economies are identical in every respect and there is no possibility of
international trade.

"We now retain the assumption of identical long-run endowments, but
we assume that in the short run the eapital in the two countries has been
allocated differently between the two industries. In particular, we will
assume that in Country H there is more capital in the Y industry and that
in Country F more capital has initially been allocated to the X industry.
In Fig. A45 F, and F represent the tatal product curves for F, and F,
and F, represent the total product curves for H. With the assumption of
an identical endowment of labor in the two economies, these total product
curves result in the production possibility curves ¥, Q4X» and ¥ ,Q X/
for H and F, respectively. Obviously, the two countries are nat identical and
trade will take place. The pattern of trade is easily seen from Fig. A4.5, and
indeed this figure is similar to Fig. 8.4. of Chapter 8. We note that Country
H will export commodity ¥ and Country F will export commodity X. The
production points will be @; and @ for countries H and F, respectively,
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Pattern of trade in two-country world.

with consumption at C; and Cy. Thus, in the short run each country will
export the commeodity that is produced with the relatively abundant specific
factor.

Buppose we now consider an increase in the labor supply in Country F.
In ¥ig. A4.5 this would result in a new labor constraint curve in quadrant
IV farther from the origin (not shown). As we have already seen, an increase
in the labor supply shifts out the production possibility curve and increases
Country H’s production of both X and Y. At the new equilibrinm commedity
prices would differ, but there is no reason to expect that the pattern of
trade would change. From the long-run point of view we have now created
a situation where Country H is relatively well endowed with labor, and by
the Heckscher-Qhlin theorem Country H would export the labor-intensive
commodity. In the short-run model, however, we do not obtain this result.
Trading patterns depend principally on how capital is allocated between
the two industries and is much less sensitive to the overall endowments of
capital and labor in the economies as a whole. Thus, a relative abundance
of labor in one country does not imply that that country necessarily exports
the labor-intensive commaodity. We have the following proposition:
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Pattern of trade. In the specific-factors model, trade patterns cannot be
predicted from knowledge of the factor endowments alone, but depend on
the nature of the production functions and on the allocation of capital
between the two industries.

A4,7 CONCLUDING REMARKS

The specific-factors model provides an interesting contrast to the results of
the Heckscher-Ohlin maodel. In particular, we have seen that the theorems
associated with the endowment model do not carry over to the specific-factors
framework. Trade does not equalize factor prices, and trade patterns cannot
be predicted from knowledge of endowments alone. In the endowment model,
factor prices were uniquely determined by commodity prices and real factor
rewards responded in a predictable way when commodity prices changed.
In the specific-factors mode), although the returns to the specific factors are
unambiguously related to commodity price changes, such is not the caze
for the return to labor. Whether labor loses or gains from a price change
depends on the consumption pattern of the representative worker. Changes
in endowments also have somewhat different effects in the specific-factors
model. Whereas an increase in a specific factor necessarily increases the
output of the commodity using it, an increase in labor increases the output of
both commodities, and which output increases most depends on the nature
of the production functions.

PROBLEMS

1 Draw a diagram that illustrates how an increase in the labor supply shifts the
production possibility curve.

2. If commodity prices are fixed, what determines how the relative outputs of X and
Y are affected by an increase in the labor supply?

3. (a) Draw a diagram similar to Fig. A4.2 that shows labor gaining from an increase
in the relative price of Y. (b) Show that the diagram of part (a) can be drawn by
assuming either different production functions or different tastes.

4. Use the definition of constant returns to scale to show that the total product
curves derived for different amounts of the specific factor ail have the same slope
along a ray from the origin.

5. Show that if, after trade, the real return to labor is relatively higher in Country
H, the real return to both specific factors must be relatively higher in Country F.
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