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Chapter 1

Introduction

Preview.

» What is international economics about?
 Gains from trade

 Explaining patterns of trade

 The effects of government policies on trade
« International finance topics

» International trade versus international finance

What Is International Economics About?

« International economics is about how nations interact through trade of goods
and services, through flows of money and through investment.

« International economics is an old subject, but it continues to grow in
importance as countries become tied to the international economy.

« Nations are more closely linked through trade in goods and services, through
flows of money, and through investment than ever before.

« International trade as a fraction of the national economy has tripled for the
US in the past 40 years.

« Compared to the US, other countries are even more tied to international

trade.



Exports, imports
(percent of U.S.
national income)

16
15
14
13
12 4 Imports
11
10
9 — Exports
8_
7_
6_
5

4 UL LL L O O B
1960 1965 1970 1975 1980 1985 1990 1995 2000 2005

Figure 1-1
Exports and Imports as a Percentage of U.S. National Income

From the 1960s to 1980, both exports and imports rose steadily as shares of U.S. income. Since 1980, exports have
fluctuated sharply.

Figure 1-2 Exports, imports
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Gains from Trade

« Several ideas underlie the gains from trade
1. When a buyer and a seller engage in a voluntary transaction, both
receive something that they want and both can be made better off.

» Norwegian consumers could buy oranges through international

trade that they otherwise would have a difficult time producing.

« The producer of the oranges receives income that it can use to buy

the things that it desires.
2. How could a country that is the most (least) efficient producer of everything
gain from trade?

O With a finite amount of resources, countries can use those
resources to produce what they are most productive at (compared
to their other production choices), then trade those products for
goods and services that they want to consume.

O Countries can specialize in production, while consuming many
goods and services through trade.

3. Trade is predicted to benefit a country by making it more efficient when it
exports goods which use abundant resources and imports goods which use
scarce resources.
4. When countries specialize, they may also be more efficient due to large scale
production.
5. Countries may also gain by trading current resources for future resources
(Iending and borrowing).
« Trade is predicted to benefit countries as a whole in several ways, but

trade may harm particular groups within a country.

Q International trade can adversely affect the owners of resources that are

used intensively in industries that compete with imports.



U Trade may therefore have effects on the distribution of income within a
country.
U Conflicts about trade should occur between groups within countries

rather than between countries.

Patterns of Trade

e Differences in climate and resources can explain why Brazil exports coffee
and Australia exports iron ore.

e But why does Japan export automobiles, while the US exports aircraft?

e Differences in labor productivity may explain why some countries export
certain products.

e How relative supplies of capital, labor and land are used in the production of

different goods may also explain why some countries export certain products.

The Effects of Government Policies on Trade

o Policy makers affect the amount of trade through
QO tariffs: a tax on imports or exports,
U quotas: a quantity restriction on imports or exports,
O export subsidies: a payment to producers that export,
Q or through other regulations (e.g., product specifications) that exclude
foreign products from the market, but still allow domestic products.
e What are the costs and benefits of these policies?
e Economists design models that try to measure the effects of different trade
policies.
e |If a government must restrict trade, which policy should it use?

e If a government must restrict trade, how much should it restrict trade?



e If a government restricts trade, what are the costs if foreign governments

respond likewise?

International Finance Topics

e Governments measure the value of exports and imports, as well as the value
of international financial capital that flows into and out of their countries.
o Related to these two measures is the measure of official settlements balance,
or the balance of payments: the balance of funds that central banks use for
official international payments.
o All three values are measured in the government’s national income accounts.
o Besides international financial capital flows and the official settlements
balance, exchange rates are also an important financial issue for most
governments.
L Exchange rates measure how much domestic currency can be
exchanged for foreign currency.
O They also affect how much goods that are denominated in
foreign currency (imports) cost.
0 And they affect how much goods denominated in domestic

currency (exports) cost in foreign markets.

International Trade Versus International Finance

e International trade focuses on transactions of real goods and services across
nations.
O These transactions usually involve a physical movement of goods or a
commitment of tangible resources like labor services.
¢ International finance focuses on financial or monetary transactions across

nations.



O For example, purchases of US dollars or financial assets

by Europeans.

A Road Map

e International trade topics
U International trade theory (chapters 2—-7)
U International trade policy (chapters 8-11)
e International finance topics
) Exchange rates and open economy macroeconomics (chapters 12—-17)

O International macroeconomic policy (chapters 18-22)



Chapter 2

World Trade:

An Overview

Preview

The largest trading partners of the US

Gravity model:
U influence of an economy’s size on trade

U distance and other factors that influence trade

Borders and trade agreements

Globalization, then and now

Changing composition of trade

Multinational corporations and outsourcing

Who Trades with Whom?

e The 5 largest trading partners with the US in 2003 were Canada, Mexico,
China, Japan and Germany.

e The total value imports from and exports to Canada in 2003 was almost $400
billion dollars.

e The largest 10 trading partners with the US accounted for 68% of the value of
US trade in 2003.



Canada

Mexico

China |

Japan |

Germany :l
United Kingdom :l
South Korea :l
Taiwan :]
France :l
]
T

Malaysia

Total trade,
T $ billion
00

| T T T
0 50 100 150 200 250 300 350 4

Figure 2-1
Total U.S. Trade with Major Partners, 2003

U.S. trade—measured as the sum of imports and exports—is mostly with 10 major partners.

Source: U.S. Department of Commerce.

Size Matters: The Gravity Model

e 3 of the top 10 trading partners with the US in 2003 were also the 3 largest
European economies: Germany, UK and France.
e These countries have the largest gross domestic product (GDP) in Europe.
U GDP measures the value of goods and services produced in an
economy.
e Why does the US trade most with these European countries and not other
European countries?
e In fact, the size of an economy is directly related to the volume of imports
and exports.
U Larger economies produce more goods and services, so they
have more to sell in the export market.
U Larger economies generate more income from the goods and

services sold, so people are able to buy more imports.
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Figure 2-2
The Size of European Economies, and Percent of U.S.
the Value of Their Trade with the trade with EU
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Source: U.S. Department of Commerce, Euro-
pean Commission.
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The Gravity Model

Other things besides size matter for trade:
1. Distance between markets influences transportation costs and therefore
the cost of imports and exports.
O Distance may also influence personal contact and
communication, which may influence trade.
2. Cultural affinity: if two countries have cultural ties, it is likely that they
also have strong economic ties.
3. Geography: ocean harbors and a lack of mountain barriers make
transportation and trade easier.
4. Multinational corporations: corporations spread across different nations
import and export many goods between their divisions.
5. Borders: crossing borders involves formalities that take time and perhaps
monetary costs like tariffs.

O These implicit and explicit costs reduce trade.

11



O The existence of borders may also indicate the existence of
different languages (see 2) or different currencies, either of
which may impede trade more.

e In its basic form, the gravity model assumes that only size and distance
are important for trade in the following way:
Tij=AXYixY;/Dj
e where
Tjj is the value of trade between country i and country j
A is a constant
Yi the GDP of country i
Y| is the GDP of country j
Dj; is the distance between country i and country j
e In a slightly more general form, the gravity model that is commonly
estimated is
Ti=AXY?x Y /D
where a, b, and c are allowed to differ from 1.
e Perhaps surprisingly, the gravity model works fairly well in predicting
actual trade flows, as the figure above representing US—EU trade flows

suggested.
Distance and Borders

e Estimates of the effect of distance from the gravity model predict that a
1% increase in the distance between countries is associated with a
decrease in the volume of trade of 0.7% to 1%.

o Besides distance, borders increase the cost and time needed to trade.

e Trade agreements between countries are intended to reduce the
formalities and tariffs needed to cross borders, and therefore to increase

trade.

12



e The gravity model can assess the effect of trade agreements on trade: does
a trade agreement lead to significantly more trade among its partners than
one would otherwise predict given their GDPs and distances from one
another?

e The US has signed a free trade agreement with Mexico and Canada in
1994, the North American Free Trade Agreement (NAFTA).

o Because of NAFTA and because Mexico and Canada are close to the US,
the amount of trade between the US and its northern and southern
neighbors as a fraction of GDP is larger than between the US and

European countries.

Figure 2-3
ic Si 7 Percent of U.S.

Ec?nomlc Size and Trade with the trade with EU
United States
The United States does markedly more 120
trade with its neighbors than it does
with European economies of the same
size 100 e Canada
Source: U.S. Department of Commerce, Euro-
pean Commission.
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e Yet even with a free trade agreement between the US and Canada, which
use a common language, the border between these countries still seems to

be associated with a reduction in trade.
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Figure 2-4
Canadian Provinces and U.S. States That Trade with British Columbia
TABLE 2-3 Trade with British Columbia, as Percent of GDP, 1996
U.S. State at
Canadian Trade as Trade as Similar Distance
Province Percent of GDP Percent of GDP from British Columbia
Alberta 6.9 2.6 Washington
Saskatchewan 2.4 1.0 Montana
Manitoba 2.0 0.3 California
Ontario 1.9 0.2 Ohio
Quebec 1.4 0.1 New York
New Brunswick 2.3 0.2 Maine

Source: Howard J. Wall, “Gravity Model Specification and the Effects of the U.S.-Canadian Border,” Feder-
al Reserve Bank of St. Louis Working Paper 2000-024 A, 2000.

Has the World Become “Smaller”?

e The negative effect of distance on trade according to the gravity models
is significant, but it has grown smaller over time due to modern
transportation and communication.

O Wheels, sails, compasses, railroads, telegraph, steam
power, automobiles, telephones, airplanes, computers, fax
machines, internet, fiber optics,... are technologies that have

increased trade.
14



But history has shown that political factors, such as wars, can change
trade patterns much more than innovations in transportation and
communication.
There were two waves of globalization.
O 1840-1914: economies relied on steam power, railroads,
telegraph, telephones. Globalization was interrupted and reversed
by wars and depression.
O 1945-present: economies rely on telephones, airplanes,
computers, internet, fiber optics,...
Only in the last few decades has international trade become more
important to the British economy than it was in 1910.
Even today, international trade is less important for the US than it was
to the UK before 1910.

Trade as a
percent of GDP
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1830 1870 1910 1950 1995
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Figure 2-5
The Rise, Fall, and Rise of International Trade Since 1830

Source: Richard E. Baldwin and Phillipe Martin, “Two Waves of Globalization: Superficial Similarities, Fundamental
Differences,” in Horst Siebert, ed., Globalization and Labor (Tubingen: Mohr, 1999).
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Changing Composition of Trade

e What kinds of products do nations currently trade, and how does this
composition compare to trade in the past?
e Today, most of the volume of trade is in manufactured products such as
automobiles, computers, clothing and machinery.
O Services such as shipping, insurance, legal fees and spending by
tourists account for 20% of the volume of trade.
O Mineral products (e.g., petroleum, coal, copper) and agricultural

products are a relatively small part of trade.

Figure 2-6
The Composition of World Trade,
2003

Most world trade is in manufac-
tured goods, but minerals—mainly
oil—remain important.

Source: World Trade Organization.

Agricultural
O,

8%

Manufactures
61%

e In the past, a large fraction of the volume of trade came from agricultural and

mineral products.
O In 1910, Britain mainly imported agricultural and mineral products,
although manufactured products still represented most of the volume of

exports.
O In 1910, the US mainly imported and exported agricultural products

and mineral products.
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O In 2002, manufactured products made up most of the volume of

imports and exports for both countries.

TABLE 2-4 Manufactured Goods as Percent of Merchandise Trade

United Kingdom United States
Exports Imports Exports Imports
1910 75.4 24.5 47.5 40.7
2002 82.6 80.4 82.1 77.8

Source: 1910 data from Simon Kuznets, Modern Economic Growth: Rate, Structure, and Speed. New Haven:
Yale Univ. Press, 1966. 2002 data from World Trade Organization.

e Developing countries, or low and middle-income countries, have also
changed the composition of their trade.

O In 2001, about 65% of exports from developing countries were
manufactured products, and only 10% of exports were agricultural
products.

O In 1960, about 58% of exports from developing countries were
agricultural products and only 12% of exports were manufactured

products.
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Figure 2-7
The Changing Composition of Developing-Country Exports
Over the past 40 years, the exports of developing countries have shifted toward manufactures.

Source: United Nations Council on Trade and Development.
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Multinational Corporations and Outsourcing

o Before 1945, multinational corporations played a small role world trade.
e But today about one third of all US exports and 42% of all US imports are
sales from one division of a multinational corporation to another.
e Qutsourcing occurs when a firm moves business operations out of the
domestic country.

U The operations could be run by a subsidiary of a multinational

corporation.
O Or they could be subcontracted to a foreign firm.

e Qutsourcing of either type increases the amount of trade.

Summary

1. The 5 largest trading partners with the US are Canada, Mexico, China, Japan
and Germany.

2. The largest economies in the EU undertake the largest fraction of the total
trade between the EU and the US.

3. The gravity model predicts that the volume of trade is directly related to the
GDP of each trading partner and is inversely related to the distance between
them.

4. Besides size and distance; culture, geography, multinational corporations and
the existence of borders influence trade.

5. Modern transportation and communication have increased trade, but political
factors have influenced trade more in history.

6. Today, most trade is in manufactured goods, while historically agricultural

and mineral products made up most of trade.

18



TABLE 2-1 Hypothetical World Spending Shares and GDP

Percentage Share

Country of World Spending GDP ($ trillion)

A 40 4

B 40 4

C 10 1

D 10 1
TABLE 2-2 Values of Exports ($ trillion)
To: A B C D
A — 1.6 0.4 0.4
B 1.6 — 0.4 0.4
C 0.4 0.4 — 0.1
D 0.4 0.4 0.1 —

19




Chapter 3

Labor Productivity and Comparative Advantage:
The Ricardian Model

Preview

e Opportunity costs and comparative advantage
¢ A one factor Ricardian model

e Production possibilities

e Gains from trade

e Wages and trade

e Misconceptions about comparative advantage
e Transportation costs and non-traded goods

e Empirical evidence

Introduction

e Theories of why trade occurs can be grouped into three categories:

e Market size and distance between markets determine how much countries buy
and sell. These transactions benefit both buyers and sellers.

o Differences in labor, physical capital, natural resources and technology create
productive advantages for countries.

e Economies of scale (larger is more efficient) create productive advantages for
countries.

e The Ricardian model (chapter 3) says differences in productivity of labor
between countries cause productive differences, leading to gains from trade.

20



U Differences in productivity are usually explained by differences

in technology.
e The Heckscher-Ohlin model (chapter 4) says differences in labor, labor skills,
physical capital and land between countries cause productive differences,

leading to gains from trade.

Comparative Advantage and Opportunity Cost

e The Ricardian model uses the concepts of opportunity cost and
comparative advantage.
e The opportunity cost of producing something measures the cost of not
being able to produce something else.
e A country faces opportunity costs when it employs resources to
produce goods and services.
e For example, a limited number of workers could be employed to
produce either roses or computers.
U The opportunity cost of producing computers is the amount
of roses not produced.
U The opportunity cost of producing roses is the amount of
computers not produced.
U A country faces a trade off: how many computers or roses
should it produce with the limited resources that it has?
e Suppose that in the US 10 million roses can be produced with the same
resources that could produce 100,000 computers.
e Suppose that in Ecuador 10 million roses can be produced with the
same resources that could produce 30,000 computers.
o Workers in Ecuador would be less productive than those in the US in

manufacturing computers.

21



e Quick quiz: what is the opportunity cost for Ecuador if it decides to

produce roses?

e Ecuador has a lower opportunity cost of producing roses.

e Ecuador can produce 10 million roses, compared to 30,000 computers

that it could otherwise produce.

e The US can produce 10 million roses, compared to 100,000 computers

that it could otherwise produce.

e The US has a lower opportunity cost in producing computers.

U Ecuador can produce 30,000 computers, compared to 10 million
roses that it could otherwise produce.

U The US can produce 100,000 computers, compared to 10
million roses that it could otherwise produce.

U The US can produce 30,000 computers, compared to 3.3 million
roses that it could otherwise produce.

e A country has a comparative advantage in producing a good if the
opportunity cost of producing that good is lower in the country than it
IS in other countries.

e A country with a comparative advantage in producing a good uses its
resources most efficiently when it produces that good compared to
producing other goods.

e The US has a comparative advantage in computer production: it uses
its resources more efficiently in producing computers compared to
other uses.

e FEcuador has a comparative advantage in rose production: it uses its
resources more efficiently in producing roses compared to other uses.

e Suppose initially that Ecuador produces computers and the US
produces roses, and that both countries want to consume computers
and roses.

e Can both countries be made better off?
22



Comparative Advantage and Trade

Millions of Roses Thousands of Computers
U.S. -10 +100
Ecuador +10 -30
Total 0 +70

e In this simple example, we see that when countries specialize in
production in which they have a comparative advantage, more goods and
services can be produced and consumed.

QO Initially both countries could only consume 10 million roses and
30 thousand computers.

U When they produced goods in which they had a comparative
advantage, they could still consume 10 million roses, but could
consume 100,000 — 30,000 = 70,000 more computers.

A One Factor Ricardian Model

e The simple example with roses and computers explains the intuition
behind the Ricardian model.

o We formalize these ideas by constructing a slightly more complex
one factor Ricardian model using the following simplifying
assumptions:

1. Labor is the only resource important for production.

2. Labor productivity varies across countries, usually due to
differences in technology, but labor productivity in each
country is constant across time.

3. The supply of labor in each country is constant.

23




4. Only two goods are important for production and
consumption: wine and cheese.

5. Competition allows laborers to be paid a “competitive”
wage, a function of their productivity and the price of the
good that they can sell, and allows laborers to work in the
industry that pays the highest wage.

6. Only two countries are modeled: domestic and foreign.

e Because labor productivity is constant, define a unit labor
requirement as the constant number of hours of labor required to
produce one unit of output.

U a,w is the unit labor requirement for wine in the domestic
country. For example, if a w = 2, then it takes 2 hours of labor
to produce one liter of wine in the domestic country.

U a ¢ is the unit labor requirement for cheese in the domestic
country. For example, if a,c =1, then it takes 1 hour of labor to
produce one kg of cheese in the domestic country.

O A high unit labor requirement means low labor productivity.

e Because the supply of labor is constant, denote the total number of

labor hours worked in the domestic country as a constant number L.

Production Possibilities

e The production possibility frontier (PPF) of an economy shows the
maximum amount of a goods that can be produced for a fixed amount
of resources.

o |If Q¢ represents the quantity of cheese produced and Qy represents the
quantity of wine produced, then the production possibility frontier of

the domestic economy has the equation:

24



LcQc +awQw =1L

<+—1 Total amount of

Pl 4 \ labor resources
Labor required for Total units || Labor required Total units
each unit of cheese of cheese for each unit of wine
production production of wine production

L) S Home wine

Home's Production Possibility production, Q,,,,

Frontier in gallons

The line PFshows the maxi-

mum amount of cheese Home

can produce given any pro-

duction of wine, and vice

versa.

P Absolute value of slope equals

L/a; .,

acQc+awQw=L

° QC = L/aLC when QW: 0
° QW = L/aLW when QC =0
e Quw=L/a.w— (arc/a.w)Qc: the equation for the PPF, with a slope

equal to — (a.c/aLw)

opportunity cost of cheese in
terms of wine

[
L/a, -~

Home cheese
production, Q.,
in pounds

e When the economy uses all of its resources, the opportunity cost of

cheese production is the quantity of wine that is given up (reduced) as

Qc increases: (a.c/aLw).

e When the economy uses all of its resources, the opportunity cost is

equal to the absolute value of the slope of the PPF, and it is constant

when the PPF is a straight line.

e To produce an additional kg of cheese requires a, ¢ hours of work.

e Each hour devoted to cheese production could have been used to

produce a certain amount of wine instead, equal to 1 hour/(a.w

hours/liter of wine) = (1/a,y) liter of wine

25




e For example, if 1 hour is moved to cheese production, that additional
hour of labor could have produced 1 hour/(2 hours/liter of wine) = 1/2
liter of wine.

e The trade-off is the increased amount of cheese relative to the
decreased amount of wine: a,c/a w.

e In general, the amount of the domestic economy’s production is
defined by a,cQc + awQw < L

e This describes what an economy can produce, but to determine what

the economy does produce, we must determine the prices of goods.

Production, Prices and Wages

e Let Pc be the price of cheese and Py, be the price of wine.
e Because of competition,
U hourly wages of cheese makers are equal to the market value of the
cheese produced in an hour: P./a,c
U hourly wages of wine makers are equal to the market value of the
wine produced in an hour: Py /a_w
e Because workers like high wages, they will work in the industry that
pays a higher hourly wage.
o If Pc/ac > Pw/ayw workers will make only cheese.

Q If Pc/Py > ac/apw workers will only make cheese.

U The economy will specialize in cheese production if the price of
cheese relative to the price of wine exceeds the opportunity cost
of producing cheese.

o |If Pc/ac < Pyw/aLw workers will make only wine.
Q If Pc /Py < ac/apw workers will only make wine.

O If Py /Pc > a w/ac workers will only make wine.

26



Q The economy will specialize in wine production if the price of wine
relative to the price of cheese exceeds the opportunity cost of producing
wine.

o |f the domestic country wants to consume both wine and cheese (in the
absence of international trade), relative prices must adjust so that wages are
equal in the wine and cheese industries.

Q If Pc/a c = Pw/a w workers will have no incentive to flock to either the
cheese industry or the wine industry, thereby maintaining a positive
amount of production of both goods.

Q Pc/Pyw=ac/aw

O Production (and consumption) of both goods occurs when relative price

of a good equals the opportunity cost of producing that good.

Trade in the Ricardian Model

e Suppose that the domestic country has a comparative advantage in cheese
production: its opportunity cost of producing cheese is lower than it is in the
foreign country.

aclaw <a c/a.w

When the domestic country increases cheese production, it reduces wine
production less than the foreign country does because the domestic unit labor
reauirement of cheese production is low compared to that of wine production.

O where “*” notates foreign country variables

e Suppose the domestic country is more efficient in wine and cheese
production.

e It has an absolute advantage in all production: its unit labor requirements
for wine and cheese production are lower than those in the foreign
country:

Qac< a*LC and a w < a’Lw

27



e A country can be more efficient in producing both goods, but it will have a
comparative advantage in only one good—the good that uses resources most
efficiently compared to alternative production.
e Even if a country is the most (or least) efficient producer of all goods, it still
can benefit from trade.
e To see how all countries can benefit from trade, we calculate relative prices
when trade exists.

O Without trade, relative price of a good equals the opportunity cost of

producing that good.

e To calculate relative prices with trade, we first calculate relative quantities of

world production:

(Qc + Q¢ )/(Qw+ Q'w)
Relative Supply and Relative Demand

o Next we consider relative supply of cheese: the quantity of cheese supplied
by all countries relative to the quantity of wine supplied by all countries at each

relative price of cheese, P./Py.

@
.

‘-' !
_________ O————————0

‘!': Relative price i_
 of cheese, Po/Py |

aaw----=---- RS
acc/aiw
I
|
I
[
_L,/ﬂ-,c_ Relative quantity
L7aw of cheese, Q- + Q¢

Qu+Qy

28



There is no supply of cheese if the relative price of cheese falls below a,c
la .
O  Why? because the domestic country will specialize in wine
production whenever Pc /Py < a ¢ /aw
O And we assumed that aic /aaw < @ 1c /aw so foreign workers
won’t find it desirable to produce cheese either.
e When Pc /Py = ac /a,w , domestic workers will be indifferent between
producing wine or cheese, but foreign workers will still produce only wine.
e When a'\c /a’Lw > P./Pyw > a.c /a,y, domestic workers specialize in cheese
production because they can earn higher wages, but foreign workers will still
produce only wine.
e When a’\c /a’ww = Pc/ Py, foreign workers will be indifferent between
producing wine or cheese, but domestic workers will still produce only cheese.
e There is no supply of wine if the relative price of cheese rises above a ¢ /a Lw
o Relative demand of cheese is the quantity of cheese demanded in all countries
relative to the quantity of wine demanded in all countries at each relative price
of cheese, Pc /Py,.
e As the relative price of cheese rises, consumers in all countries will tend to
purchase less cheese and more wine so that the relative quantity of cheese

demanded falls.

Relative price
of cheese, Po/Py,

a,c/a w RS
1
aic/aiw
I
I
I
[
L/a, ¢ Relative quantity
L/a,w of cheese, Q. + Q'

Quw+ Q w
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Figure 3-3 . )
Relative price
World Relative Supply and of cheese, P./P,,

Demand

The RD and RD' curves
show that the demand for
cheese relative to wine is a
decreasing function of the afc/atw —
price of cheese relative to

that of wine, while the RS

curve shows that the supply

of cheese relative to wine is

an increasing function of

the same relative price. a;c/aw

RS

Relative quantity
Qo+ Q
Q,+Qy

of cheese,

Gains From Trade

e Gains from trade come from specializing in production that use resources
most efficiently, and using the income generated from that production to buy the
goods and services that countries desire.

U where “using resources most efficiently” means producing a good
in which a country has a comparative advantage.

e Domestic workers earn a higher income from cheese production because
the relative price of cheese increases with trade.

e Foreign workers earn a higher income from wine production because the
relative price of cheese decreases with trade (making cheese cheaper) and the
relative price of wine increases with trade.

e Think of trade as an indirect method of production or a new technology
that converts cheese into wine or vice versa.

e Without the technology, a country has to allocate resources to produce all
of the goods that it wants to consume.

e With the technology, a country can specialize its production and trade

(“convert”) the products for the goods that it wants to consume.
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e We show how consumption possibilities expand beyond the production
possibility frontier when trade is allowed.

e Without trade, consumption is restricted to what is produced.

o With trade, consumption in each country is expanded because world
production is expanded when each country specializes in producing the good in

which it has a comparative advantage.

Quantity Quantity
of wine, Q,, of wine, Q.
T il
P
= P T
Quantity Quantity
of cheese, Qg of cheese, Q&
(a) Home (b) Foreign
Figure 3-4

Trade Expands Consumption Possibilities
International trade allows Home and Foreign to consume anywhere within the colored lines, which
lie outside the countries” production possibility frontiers.

A Numerical Example

Unit labor requirements for domestic and foreign countries

Cheese Wine
Domestic a =1 hour/kg a =2hours/L
LC Lw
Foreign ” ’
a =6 hours/kg a =3hours/L
LC LC

® Jd.c /a._W =1/2< a*LC /a*LW =2
e The domestic country is more efficient in both industries, but it has a
comparative advantage only in cheese production.
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e The foreign country is less efficient in both industries, but it has a
comparative advantage in wine production.

e Quick quiz: what is its opportunity cost of producing wine? what is its
opportunity cost of producing cheese?

e With trade, the equilibrium relative price of cheese must be between a,c
Jajw=1/2 anda’c/a’ Ly =2
e Suppose that Pc /Py =1 in equilibrium.

O In words, one kg of cheese trades for one liter of wine.

If the domestic country does not trade, it can use one hour of labor to

produce 1/a,y = 1/2 liter of wine.

If the domestic country does trade, it can use one hour of labor to
produce 1/a.c = 1 kg of cheese, sell this amount to the foreign country

at current prices to obtain 1 liter of wine.

If the foreign country does not trade, it can use one hour of labor to

produce 1/a",c = 1/6 kg of cheese.

If the foreign country does trade, it can use one hour of labor to
produce 1/a"\w = 1/3 liter of wine, sell this amount to the domestic

country at current prices to obtain 1/3 kg of cheese.

Relative Wages

e Relative wages are the wages of the domestic country relative to the
wages in the foreign country.

e Although the Ricardian model predicts that relative prices equalize
across countries after trade, it does not predict that relative wages will
do the same.

e Productivity (technological) differences determine wage differences in

the Ricardian model.
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U A country with absolute advantage in producing a good will
enjoy a higher wage in that industry after trade.

Suppose that Pc = $12/kg and Py, = $12/L
Since domestic workers specialize in cheese production after trade,
their hourly wages will be

(/a c)Pc = (1/1)$12 = $12
Since foreign workers specialize in wine production after trade, their
hourly wages will be

(L/a" Lw)Pw = (1/3)$12 = $4
The relative wage of domestic workers is therefore

$12/$4 =3

The relative wage lies between the ratio of the productivities in each
industry.

U The domestic country is 6/1 = 6 times as productive in cheese
production, but only 3/2 = 1.5 times as productive in wine
production.

U The domestic country has a wage rate 3 times as high as that in
the foreign country.

These relationships imply that both countries have a cost advantage in
production.

O The cost of high wages can be offset by high productivity.

O The cost of low productivity can be offset by low wages.
Because foreign workers have a wage that is only 1/3 the wage of
domestic workers, they are able to attain a cost advantage (in wine
production), despite low productivity.

Because domestic workers have a productivity that is 6 times that of
foreign workers (in cheese production), they are able to attain a cost

advantage, despite high wages.
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Do Wages Reflect Productivity?

¢ |n the Ricardian model, relative wages reflect relative productivities

of the two countries.

¢ |s this an accurate assumption?

e Some argue that low wage countries pay low wages despite growing

productivity, putting high wage countries at a cost disadvantage.

e But evidence shows that low wages are associated with low

productivity.

Productivity and Wages

A country’s wage rate is roughly
proportional to the country’s pro-
ductivity.

Souwurce: International Labor Organization,
World Bank, Bureau of Labor Statistics, and
Orley Ashenfelter and Stepan Jurajda,
“Cross-country Comparisons of Wage

Rates,” working paper, Princeton University.
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e Other evidence shows that wages rise as productivity rises.
U In 2000, South Korea’s labor productivity was 35% of the US level and

its average wages were about 38% of US average wages.

U After the Korean War, South Korea was one of the poorest countries in

the world, and its labor productivity was very low.

In 1975, average

wages in South Korea were still only 5% of US average wages.
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Misconceptions About Comparative Advantage

1. Free trade is beneficial only if a country is more productive than foreign
countries.

U But even an unproductive country benefits from free trade by
avoiding the high costs for goods that it would otherwise have to
produce domestically.

U High costs derive from inefficient use of resources.

U The benefits of free trade do not depend on absolute advantage,
rather they depend on comparative advantage: specializing in
industries that use resources most efficiently.

2. Free trade with countries that pay low wages hurts high wage countries.

O While trade may reduce wages for some workers, thereby
affecting the distribution of income within a country, trade
benefits consumers and other workers.

U Consumers benefit because they can purchase goods more
cheaply (more wine in exchange for cheese).

U Producers/workers benefit by earning a higher income (by using
resources more efficiently and through higher prices/wages).

3. Free trade exploits less productive countries.

O While labor standards in some countries are less than exemplary
compared to Western standards, they are so with or without
trade.

Q Are high wages and safe labor practices alternatives to trade?
Deeper poverty and exploitation (e.g., involuntary prostitution)
may result without export production.

O Consumers benefit from free trade by having access to cheaply
(efficiently) produced goods.
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U Producers/workers benefit from having higher profits/wages—

higher compared to the alternative.

Comparative Advantage With Many Goods

e Suppose now there are N goods produced, indexed by i =1,2,... V.
e The domestic country’s unit labor requirement for good i is a,;, and that of
the foreign country is '\
e Goods will be produced wherever it is cheaper to produce them.
e Let w represent the wage rate in the domestic country and w” represent the
wage rate in the foreign country.
O If wa,; <w'a 'Ly then only the domestic country will produce
good 1, since total wage payments are less there.
0 Or equivalently, if a1 /ai, > wiw’
Q1 If the relative productivity of a country in producing a good is
higher than the relative wage, then the good will be produced in
that country.

e Suppose there are 5 goods produced in the world:

TABLE 3-3 Home and Foreign Unit Labor Requirements

Relative Home

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

e If w/w = 3, the domestic country will produce apples, bananas, and
caviar, while the foreign country will produce dates and enchiladas.
O The relative productivities of the domestic country in producing

apples, bananas and caviar are higher than the relative wage.
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e |f each country specializes in goods that use resources productively and trades
the products for those that it wants to consume, then each benefits.
QIf a country tries to produce all goods for itself, resources are
“wasted”.
e The domestic country has high productivity in apples, bananas, and caviar
that give it a cost advantage, despite its high wage.
e The foreign country has low wages that give it a cost advantage, despite its
low productivity in dates.
e How is the relative wage determined?
e By the relative supply and relative (derived) demand for labor services.
e The relative (derived) demand for domestic labor services falls when w/w"
rises. As domestic labor becomes more expensive relative to foreign labor,
fewer goods will be produced in the domestic country, further reducing the
demand for domestic labor.
U goods produced in the domestic country become more expensive,
and demand for these goods and the labor to produce them falls.
U Fewer goods will be producer in the domestic country, further

reducing the demand for domestic lador.

TABLE 3-3 Home and Foreign Unit Labor Requirements

Relative Home

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

e Suppose w/w increases from 3 to 3.99:
O The domestic country would produce apples, bananas, and
caviar, but the demand for these goods and the labor to produce
them falls as the relative wage rises.

e Suppose w/w increases from 3.99 to 4.01:
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O Caviar is now too expensive to produce in the domestic country,

so the caviar industry moves to the foreign country, causing a

discrete (abrupt) drop in the demand for domestic labor.

e Consider similar effects as w/w’ rises from 0.75 to 10.

Figure 3-5

Determination of Relative
Wages

In a many-good Ricardian
model, relative wages are deter-
mined by the intersection of the
derived relative demand curve
for labor RD with the relative
supply RS.

Relative wage
rate, w/w”*

Apples

10

Bananas

Caviar

3_ _________
2_ __________
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Dates
Enchiladas
_— RD

Relative quantity
of labor, L/L™

e Finally, suppose that relative supply of labor is independent of w/w"

and is fixed at an amount determined by the populations in the

domestic and foreign countries.

Figure 3-5
Determination of Relative
Wages

In a many-good Ricardian

model, relative wages are deter-

mined by the intersection of the
derived relative demand curve
for labor RD with the relative
supply RS.

Relative wage
rate, ww*

RS
Apples
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Bananas
8 €4 —
Caviar
4 =S4 - —
3 _.—— —— —— — — — —_— —
Dates
2 4 —
Enchiladas
o754+ ——— — — — — — —] F— — — RD
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Transportation Costs and Non-traded Goods

e The Ricardian model predicts that countries should completely
specialize in production.
e But this rarely happens for primarily 3 reasons:
1. More than one factor of production reduces the tendency of
specialization (chapter 4)
2. Protectionism (chapters 8-11)
3. Transportation costs reduce or prevent trade, which may cause
each country to produce the same good or service
e Non-traded goods and services (e.g., haircuts and auto repairs) exist
due to high transportation costs.
U Countries tend to spend a large fraction of national income on
non-traded goods and services.
U This fact has implications for the gravity model and for models

that consider how income transfers across countries affect trade.

Empirical Evidence

e Do countries export those goods in which their productivity is
relatively high?

e The ratio of US to British exports in 1951 compared to the ratio of US
to British labor productivity in 26 manufacturing industries suggests
yes.

e At this time the US had an absolute advantage in all 26 industries, yet

the ratio of exports was low in the least productive sectors of the US.
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Fi -
LIS - Ratio of
Productivity and Exports U.S./British

A comparative study showed that U.S. exports

exports were high relative to British
exports in industries in which the
United States had high relative labor
productivity. Each dot represents a dif-
ferent industry.

4_

2_

Ratio of
U.S./British
productivity

Summary

1. A country has a comparative advantage in producing a good if the
opportunity cost of producing that good is lower in the country than it is in other
countries.

O A country with a comparative advantage in producing a good uses
its resources most efficiently when it produces that good compared to
producing other goods.

2. The Ricardian model focuses only on differences in the productivity of
labor across countries, and it explains gains from trade using the concept of
comparative advantage.

3. When countries specialize and trade according to the Ricardian model; the
relative price of the produced good rises, income for workers rises and imported
goods are less expensive for consumers.

4. Trade is predicted to benefit both high productivity and low productivity
countries, although trade may change the distribution of income within

countries.
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5. High productivity or low wages give countries a cost advantage that allow
them to produce efficiently.

6. Although empirical evidence supports trade based on comparative
advantage, transportation costs and other factors prevent complete specialization

in production.

Figure 3-2 . .
Foreign wine

Foreign's Production production, Qz,,

Possibility Frontier in gallons

Because Foreign’s relative

unit labor requirement in

cheese is higher than Home's

it needs to give up man

( g p y L8}, — F*

more units of wine to produce
one more unit of cheese), its
production possibility frontier
is steeper.

Pi'
|
LYaf Foreign cheese
production, Qf,
in pounds
TABLE 3-1 Hypothetical Changes in Production
Million Roses Thousand Computers
United States —10 +100
South America +10 —30
Total 0 +70
TABLE 3-2 Unit Labor Requirements
Cheese Wine
Home a;c = 1 hour per pound apw = 2 hours per gallon
Foreign ajc = 6 hours per pound ajw = 3 hours per gallon
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Chapter 4

Resources, Comparative Advantage and Income Distribution

Preview

e Production possibilities

¢ Relationship between goods prices, factor prices and factor levels

¢ Relationship between goods prices, factor prices, factor levels and output
levels.

e Trade in the Heckscher-Ohlin model

e Factor price equalization

¢ Income distribution and income inequality

e Empirical evidence

Introduction

e While trade is partly explained by differences in labor productivity, it
also can be explained by differences in resources across countries.

e The Heckscher-Ohlin theory argues that international differences in
labor, labor skills, physical capital or land (factors of production)
create productive differences that explain why trade occurs.

U Countries have relative abundance of factors of production.
U Production processes use factors of production with

relative intensity.
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Two Factor Heckscher-Ohlin Model

Labor and land are resources important for production.

The amount of labor and land varies across countries, and this
variation influences productivity.

The supply of labor and land in each country is constant.

Only two goods are important for production and consumption: cloth
and food.

Competition allows factors of production to be paid a “competitive”
wage, a function of their productivities and the price of the good that it
produces, and allows factors to be used in the industry that pays the
highest wage/rate.

Only two countries are modeled: domestic and foreign

Production Possibilities

e When there is more than one factor of production, the PPF

(opportunity cost in production) is no longer a straight line. Why?

e Let’s expand the previous chapter’s model to include two factors of

production, labor and land.
O arc = hectares of land used to produce one m? of cloth
U a ¢ = hours of labor used to produce one m? of cloth
U are = hectares of land used to produce one calorie of food
U a r = hours of labor used to produce one calorie of food
U L = total amount of labor available for production
U T = total amount of land (terrain) available for production

Production possibilities are influenced by both land and labor
(requirements):
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e Let’s assume that each unit of cloth production uses labor intensively
and each unit of food production uses land intensively:
Q ac/arc > afare
Q Orac/ar > arc/arE
O Or, we consider the total resources used in each industry and say
that cloth production is labor intensive and food production is
land intensive if Lc/Te> Le /T
e This assumption influences the slope of the production possibility

frontier:

Figure 4-1 .
Quantity of food, Q.

The Production Possibility

Frontier Without Factor

Substitution

If land could not be substituted Lsa,
for labor or vice versa, the pro-
duction possibility frontier in the
factor proportions model would
be defined by two resource con-
straints: The economy can't use
more than the available supply
of labor or land. So the produc-
tion possibility frontier is defined
by the red line in this figure. The
important feature of this frontier
is that the opportunity cost of
cloth in terms of food isn't con- L/a, - T/ar: Quantity, Q.
stant: It rises as the economy'’s

mix of production shifts toward

cloth.

Land constraint

Production possibility frontier:
slope = opportunity cost of cloth
in terms of food

T/a, .

Land constraint

e The opportunity cost of producing cloth in terms of food is not constant in

this model:
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Q it’s low when the economy produces a low amount of cloth and a
high amount of food
Q it’s high when the economy produces a high amount of cloth and a
low amount of food
e The above PPF equations do not allow substitution of land for labor in
production or vice versa.
O Unit factor requirements are constant along each line segment of
the PPF.
o |f we allow substitution of inputs, then the PPF becomes curved.

O For example, many laborers could work on a small plot of land or a
few labors could work on a large plot of land to produce the same
amount of output.

O Unit factor requirements are not constant at every quantity of cloth and

food produced.

Quantity of food, Q.

PP

Quantity of cloth, Q-

Figure 4-2
The Production Possibility Frontier
with Factor Substitution

If land can be substituted for labor and vice versa, the production possibility frontier
no longer has a kink. But it remains true that the opportunity cost of cloth in terms of
food rises as the economy’s production mix shifts toward cloth and away from food.

45



Input Possibilities

Figure 4-4 Unit land input are,
Input Possibilities in Food Production in acres per calorie
A farmer can produce a calorie of food with
less land if he or she uses more labor, and
vice versa.

Input combinations
that produce one
calorie of food

11

Unit labor input, &, -,
in hours per calorie

Production and Prices

e The production possibility frontier describes what an economy can
produce, but to determine what the economy does produce, we must
determine the prices of goods.

¢ |n general, the economy should produce at the point that maximizes the
value of production, V:

V = PcQc+ PeQr
O where P¢ is the price of cloth and P is the price of food.
o Define an isovalue line as a line representing a constant value of
production.
O V=PcQc+ PrQr
O PeQr=V -PcQc
O Q= V/Pe — (Pc/Pr)Qc

QU The slope of an isovalue line is — (Pc /Pg)
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Quantity of food, Q

Isovalue lines

slope = —P /P
oo /P

Quantity of cloth, Q.

Figure 4-3

Prices and Production

The economy produces at the point that maximizes the value of production given the
prices it faces; this is the point thatis on the highest possible isovalue line. At the
point, the opportunity cost of cloth in terms of food is equal to the relative price of
cloth, P./Per

Given prices of output, one isovalue line represents the maximum
value of production, say at a point Q.
At that point, the slope of the PPF equal — (Pc/Pg), so the opportunity

cost of cloth equals the relative price of cloth.

Factor Prices, Goods Prices and Factor Levels

Producers may choose different amounts of factors of production used
to make cloth or food.

Their choice depends on the wage rate, w, and the (opportunity) cost of
using land, the rental rate r.

As the wage rate increases relative to the rental rate, producers are
willing to use more land and less labor in the production of food and
cloth.
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U Recall that food production is land intensive and cloth

production is labor intensive.

Fi 4-
SLLEJE 2 Wage-rental
Factor Prices and Input Choices ratio, w/r
In each sector, the ratio of land to labor
used in production depends on the cost of cc
labor relative to the cost of land, w/r. The FF

curve FFshows the land-labor ratio choices
in food production, the curve CCthe corre-
sponding choices in cloth production. At any
given wage-rental ratio, food production
uses a higher land-labor ratio; when this is
the case, we say that food production is
land-intensive and that cloth production is
labor-intensive.

Land-labor
ratio, T/L

e Under competition, the price of a good equals the cost of production,
and the cost of production depends on the wage rate and the rental rate.
o The effect of the rental rate of land on the price of cloth depends on the
intensity of land usage in cloth production.
O An increase in the rental rate of land will affect the price of food
more than the price of cloth.

e Under competition, changes in w/r are therefore directly related to
changes in Pc /Py .

Figure 4-6 ) .

Relative price of
Factor Prices and Goods Prices cloth, Po/P.
Because cloth production is labor-intensive
while food production is land-intensive, there
is a one-to-one relationship between the
factor price ratio w/r and the relative price of sSs
cloth P;/Pg the higher the relative cost of
labor, the higher must be the relative price of
the labor-intensive good. The relationship is
illustrated by the curve SS.

Wage-rental
ratio, w/r
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e We have a relationship among factor prices and good prices and the

levels of factors used in production:

e Stolper-Samuelson theorem: if the relative price of a good increases,

then the real wage or rate of return of the factor used intensively in the

production of that good increases, while the real wage or rate of return

of the other factor decreases.

O Under competition, the real wage/return is equal to the marginal

productivity of the factor.

O Marginal productivity of a factor increases as the level of that

factor used in production decreases.

Wage-rental
ratio, w/r

|
|
|
|
I
|
|
I
| SS
|
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Relative
price of
cloth,
Po/Pe

Figure 4-7

(PoIPR)? (PoIPL)!

€ -
Increasing

From Goods Prices to Input Choices

(TC/LC)1 (TC/LC)2 (TF/LF)1 (TF/LF)2 Land-
labor
_— ratio,
Increasing T/IL

Given the relative price of cloth (P;/P)', the ratio of the wage rate to the rental rate on land must equal (w/r)'. This
wage-rental ratio then implies that the ratios of land to labor employed in the production of cloth and food must be
(Te/Lg)" and (Te/Ly)". If the relative price of cloth rises to (P;/P;)% the wage-rental ratio must rise to (w/r)% This will
cause the land-labor ratio used in the production of both goods to rise.

e \We have a theory that predicts changes in the distribution of income

when the relative price of goods changes, say because of trade.
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e An increase in the relative price of cloth, Pc /Pg , will:

U raise income of workers relative to that of landowners, w/r.

U raise the ratio of land to labor, T/L, in both industries and raise
the marginal product of labor in both industries and lower the
marginal product of land in both industries.

Q raise the real income of workers and lower the real income of

land owners.

Factor Prices, Goods Prices,

Factor Levels and Output Levels

e The allocation of factors used in production determine the level of
output at the economy’s PPF.
e We summarize the relationship between the levels of factors used in

production and output levels, using the following diagram:
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Figure 4-8

The Allocation of Resources

The sides of the box measure the economy’s total supplies of labor (horizontal axis) and land (vertical axis). Inputs into
cloth production are measured from the lower-left corner; inputs into food production from the upper-right corner. Given
the land-labor ratio in cloth production, 7./L ., the cloth industry’s employment of resources must lie on the line O:C,
which is a line drawn from the origin with the slope T;/L .. Similarly, the food industry’s employment of resources must lie
on the line OcF. The allocation of resources can therefore be read off from point 1, where these lines intersect.
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e How do output levels change when the economy’s resources change?

o |f we hold output prices constant as a factor of production increases,
then the supply of the good that uses this factor intensively increases
and the supply of the other good decreases.

QO This proposition is called the Rybczynski theorem.
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Figure 4-9

An Increase in the Supply of Land

An increased land supply makes the box representing the economy’s resources taller; resources allocated to food
production must now be measured from 0% if goods prices remain unchanged, and thus factor prices and land-labor
ratios remain the same, resources allocation moves from point 1 to point 2, with more land and more labor devoted to
food production. The output of clothing falls, while output of food rises more than proportionately to the increase in
land supply.
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Figure 4-10
Output of
Resources and Production Possibilities food, Q

An increase in the supply of land shifts the econo-

my's production possibility frontier outward from

TT'to TT? but does so disproportionately in the

direction of food production. The result is that at an
unchanged relative price of cloth (Indicated by the Qf_
slope —P;/P), cloth production actually declines

from @ to Q%

- slope = -P/P,

Output of
cloth, Q.

e A economy with a high ratio of land to labor is predicted to have a
high output of food relative to cloth and a low price of food relative to
cloth.

O It will be relatively efficient at (have a comparative advantage
in) producing food.
O 1t will be relatively inefficient at producing cloth.

e An economy will be relatively efficient at producing goods that are

intensive in the factors of production in which the country is relatively

well endowed.

Trade in the Heckscher-Ohlin Model

e Suppose that the domestic country has an abundant amount of labor
relative to the amount of land.
U The domestic country is abundant in labor and the foreign

country is abundant in land: L/T > L*/ T*
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U Likewise, the domestic country is scarce in land and the foreign

country is scarce in labor.

U However, the countries are assumed to have the same

technology and same consumer tastes.

o Because the domestic country is abundant in labor, it will be relatively

efficient at producing cloth because cloth is labor intensive.

e Since cloth is a labor intensive good, the domestic country’s PPF will

allow a higher ratio of cloth to food relative to the foreign county’s

PPF.

e At each relative price, the domestic country will produce a higher ratio

of cloth to food than the foreign country.

U The domestic country will have a higher relative supply of cloth
than the foreign country.

Figure 4-11
Trade Leads to a Convergence of
Relative Prices

In the absence of trade, Home's equi-
librium would be at point 1, where
domestic relative supply RS intersects

the relative demand curve RD. Similar-

ly, Foreign’s equilibrium would be at
point 3. Trade leads to a world relative
price that lies between the pretrade
prices, e.g., at point 2.

Relative price
of cloth, PC/PF

RS~
RS

RD

Relative quantity
Q.+ Q
Q-+ Q7

of cloth,

e Like the Ricardian model, the Heckscher-Ohlin model predicts a

convergence of relative prices with trade.

o With trade, the relative price of cloth will rise in the domestic country

and fall in the foreign country.
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O In the domestic country, the rise in the relative price of cloth
leads to a rise in the relative production of cloth and a fall in
relative consumption of cloth; the domestic country becomes an
exporter of cloth and an importer of food.

U The decline in the relative price of cloth in the foreign country
leads it to become an importer of cloth and an exporter of food.

e An economy will be relatively efficient at (have a comparative advantage
in) producing goods that are intensive in its abundant factors of
production.

e An economy will export goods that are intensive in its abundant factors of
production and import goods that are intensive in its scarce factors of
production.

U This proposition is called the Heckscher-Ohlin theorem

e Over time, the value of goods consumed is constrained to equal the value
of goods produced for each country.

PcDc + PeDe = PcQc + PeQr
where D¢ represents domestic consumption demand for cloth and Dg

represents domestic consumption demand for food
(Dr — Qf) = (Pc/Pe)(Qc — D¢)

—
—

=
A

.

Quantity Price of exports Quantity
of imports relative to imports of exports

(Dr — Qr) = (Pc/Pg)(Qc — D)

e This equation is the budget constraint for an economy, and it has a
slope of — (Pc/Pg)

(De— Qp) — (Pc/Pe)(Qc —Dc) =0
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Figure 4-12

i Consumption of food, D,
The Budget Constraint for a

Output of food, Q.

Trading Economy

Point 1 represents the economy’s
production. The economy’s con-
sumption must lie along a line
that passes through point 1 and
has a slope equal to minus the
relative price of cloth.

Budget constraint
(slope = — P,/ Pp)

Production
possibility
frontier

Consumption of
cloth, D
Output of cloth, Q-

¢ Note that the budget constraint touches the PPF: a country can always

afford to consume what it produces.

e However, a country need not consume only the goods and services that

it produces with trade.

O Exports and imports can be greater than zero.

e Furthermore, a country can afford to consume more of both goods with

trade.

Quantity of
food

Home’s budget constraint

H
Home’s ( D g
food
imports -~ ,’;’—
H H Quantity of
be Q¢ cloth Y
—
Home’s
cloth
exports
(a) Home
Figure 4-13

Trading Equilibrium

Quantity of
food

Foreign’s budget constraint

Foreign’s
food
exports

~ = Quantity of
Dc cloth Y
W_/
Foreign’s
cloth
imports
(b) Foreign

Home's imports of food are exactly equal to Foreign’s exports, and Foreign’s imports of cloth are exactly equal to Home's

exports.
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L A Consumption of food, D,
Trade Expands the Economy’s Output of food, Qp

Consumption Possibilities

Before trade, economy’s produc-
tion and consumption were at point
2 on its production possibilities
frontier (PP). After trade, the econ-
omy can consume at any point on
its budget constraint. The portion
of the budget constraint in the col-
ored region consists of feasible
posttrade consumption choices Q:__ 44—
with consumption of both goods
higher than at the pretrade point 2.

Budget constraint
(slope = — P./P.)

PP

al Consumption of
© cloth, D
Output of cloth, Q.

e Because an economy can afford to consume more with trade, the
country as a whole is made better off.

e But some do not gain from trade, unless the model accounts for a
redistribution of income.

e Trade changes relative prices of goods, which have effects on the
relative earnings of labor and land.

O A rise in the price of cloth raises the purchasing power of
domestic laborers, but lowers the purchasing power of domestic
land owners.

e The model predicts that with trade owners of abundant factors gain,

but owners of scarce factors lose.

Factor Price Equalization

e Unlike the Ricardian model, the Heckscher-Ohlin model predicts that

factor prices will be equalized among countries that trade.
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e Because relative prices are equalized and because of the direct
relationship between relative prices and factor prices, factor prices are
also equalized.

e Trade increases the demand for goods produced by abundant factors,
indirectly increasing the demand for the abundant factors themselves,
raising the factor prices of the abundant factors across countries.

e But factor prices are not really equal across countries.

e The model predicts that trading countries produce the same goods, so that
prices for those goods can equalize, but countries may produce different
goods.

e The model assumes that trading countries have the same technology, but
different technologies could affect the productivities of factors and
therefore the wages/rates paid to these factors.

e Trade barriers and transportation costs may prevent goods prices and
factor prices from equalizing.

o After an economy liberalizes trade, factors of production may not quickly
move to the industries that intensively use abundant factors.

U In the short run, the productivity of factors will be determined
by their use in their current industry, so that their wage/rate may

vary across countries.

Does Trade Increase Income Inequality?

e Over the last 40 years, countries like South Korea, Mexico and China
have exported to the US goods intensive in unskilled labor (e.g.,
clothing, shoes, toys, assembled goods).

¢ At the same time, income inequality has increased in the US, as wages
of unskilled workers have grown slowly compared to those of skilled

workers.
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¢ Did the former trend cause the latter trend?

The Heckscher-Ohlin model predicts that owners of abundant factors
will gain from trade and owners of scarce factors will lose from trade.
But little evidence supporting this prediction exists.
According to the model, a change in income distribution occurs
through changes in goods prices, but there is no evidence of a change
in the prices of skill-intensive goods relative to prices of unskilled-
intensive goods.
According to the model, wages of unskilled workers should increase in
unskilled labor abundant countries relative to wages of skilled labor,
but in some cases the reverse has occurred:

U Wages of skilled labor have increased more rapidly in Mexico

than wages of unskilled labor.

Even if the model were exactly correct, trade is a small fraction of the
US economy, so its effects on US prices and wages prices should be

small.

Trade and Income Distribution

Changes in income distribution occur with every economic change, not
only international trade.

U Changes in technology, changes in consumer preferences,
exhaustion of resources and discovery of new ones all affect
income distribution.

U Economists put most of the blame on technological change and
the resulting premium paid on education as the major cause of
increasing income inequality in the US.

It would be better to compensate the losers from trade (or any
economic change) than prohibit trade.
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U The economy as a whole does benefit from trade.
e There is a political bias in trade politics: potential losers from trade are
better politically organized than the winners from trade.
U Losses are usually concentrated among a few, but gains are
usually dispersed among many.
QO Each of you pays about $8/year to restrict imports of sugar, and
the total cost of this policy is about $2 billion/year.
U The benefits of this program total about
$1 billion, but this amount goes to relatively few sugar

producers.

Empirical Evidence of the Heckscher-Ohlin Model

e Tests on US data
U Leontief found that US exports were less capital-intensive than
US imports, even though the US is the most capital-abundant
country in the world: Leontief paradox.
e Tests on global data
U Bowen, Leamer, and Sveikauskas tested the Heckscher-Ohlin
model on data from 27 countries and confirmed the Leontief
paradox on an international level.
e Tests on manufacturing data between low/middle income countries
and high income countries.

QO This data lends more support to the theory.

TABLE 4-2 Factor Content of U.S. Exports and Imports for 1962

Imports Exports
Capital per million dollars $2.132.000 $1.876,000
Labor (person-years) per million dollars 119 131
Capital-labor ratio (dollars per worker) $17.916 $14.321
Average years of education per worker 9.9 10.1
Proportion of engineers and scientists in work force 0.0189 0.0255

Source: Robert Baldwin, “Determinants of the Commodity Structure of U.S. Trade,” American Economic
Review 61 (March 1971), pp. 126—145.
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TABLE 4-3 Testing the Heckscher-Ohlin Model

Factor of Production Predictive Success™
Capital 0.52
Labor 0.67
Professional workers 0.78
Managerial workers 0.22
Clerical workers 0.59
Sales workers 0.67
Service workers 0.67
Agricultural workers 0.63
Production workers 0.70
Arable land 0.70
Pasture land 0.52
Forest 0.70

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

Source: Harry P. Bowen, Edward E. Leamer, and Leo Sveikauskas, “Multicountry, Multifactor
Tests of the Factor Abundance Theory,” American Economic Review 77 (December 1987), pp.
791-809.

TABLE 4-4 Trade Between China and Big 3 Advanced Economies, 2003 (billion dollars)

Type of Product Chinese Exports to Big 3 Chinese Imports from Big 3
Chemicals 8.57 20.08
Nonelectrical machinery 9.00 31.81
Clothing 25.36 0.32
Other consumer goods 46.80 14.58

Source: World Trade Organization.

e Because the Heckscher-Ohlin model predicts that factor prices will be
equalized across trading countries, it also predicts that factors of
production will produce and export a certain quantity goods until
factor prices are equalized.

O In other words, a predicted value of services from factors of
production will be embodied in a predicted volume of trade
between countries.

e But because factor prices are not equalized across countries, the
predicted volume of trade is much smaller than actually occurs.

Q A result of “missing trade” discovered by Daniel Trefler.
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e The reason for this “missing trade” appears to be the assumption of
identical technology among countries.
U Technology affects the productivity of labor and therefore the
value of labor services.
O A country with high technology and a high value of labor
services would not necessarily import a lot from a country with

low technology and a low value of labor services.

Summary

1. Substitution of factors in the production process generates a curved PPF.
U When an economy produces a low level of a good, the
opportunity cost of producing that good is low.
U When an economy produces a high level of a good, the
opportunity cost of producing that good is high.

2. When an economy produces on its PPF, the opportunity cost of producing
a good equals the relative price of that good.

3. If the relative price of a good increases, then the real wage or rate of
return of the factor used intensively in the production of that good
increases, while the real wage or rate of return of the other factor
decreases.

4. If we hold output prices constant as a factor of production increases, then
the supply of the good that uses this factor intensively increases, and the
supply of the other good decreases.

5. An economy will export goods that are intensive in its abundant factors of
production and import goods that are intensive in its scarce factors of
production.

6. The Heckscher-Ohlin model predicts that relative output prices and factor

prices will equalize, neither of which occurs in the real world.
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7. The model predicts that owners of abundant factors gain, but owners of
scarce factors lose with trade.

8. A country as a whole will be better off with trade, even though the model
predicts that owners of scarce factors will be worse off without
compensation.

9. Empirical support of the Heckscher-Ohlin model is weak except for cases

involving trade between high income countries and low/middle income

countries.
TABLE 4-1 Comparative International Wage
Rates (United States = 100)
Country Hourly Compensation
of Production Workers, 2000
United States 100
Germany 121
Japan 111
Spain 55
South Korea 41
Portugal 24
Mexico 12
Sri Lanka™ 2
#1999
Source: Bureau of Labor Statistics, Foreign Labor Statistics Home Page.

TABLE 4-5 Estimated Technological Efficiency, 1983 (United States = 1)

Country

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

Source: Trefler, American Economic Review (December 1995), p. 1037.
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Figure 4A-1
Choosing the Optimal Land-Labor
Ratio

To minimize costs, a producer must get
to the lowest possible isocost line; this
means choosing the point on the unit
isoquant (the curve //) where the slope
is equal to minus the wage-rental ratio
wy/r.

Units of land
used to produce
one calorie of
food, a;

Isocost lines

1

Units of labor
used to produce
one calorie of
food, g,

Figure 4A-2

Changing the Wage-Rental Ratio
A rise in wy/r shifts the lowest-cost
input choice from point 1 to point 2;

that is, it leads to the choice of a
higher land-labor ratio.

Units of land
used to produce
one calorie of
food, a;.

Units of labor
used to produce
one calorie of
food, a,
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Figure 4A-3

Determining the Wage-Rental Ratio
The two isoquants CC and FFshow the
inputs necessary to produce one
dollar’s worth of cloth and food,
respectively. Since price must equal
the cost of production, the inputs into
each good must also cost one dollar;
this means that the wage-rental ratio
must equal minus the slope of a line
tangent to both isoquants.

Figure 4A-4
A Rise in the Price of Cloth

If the price of cloth rises, a smaller
output is now worth one dollar; so CC'
is replaced by CC2 The implied wage-
rental ratio must therefore rise from

(w/r)" to (w/r)2.

Land input

FF

slope =
—(w/r) ce

Land input

slope =
—(w/r)?

Labor input

Labor input
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Chapter 5

The Standard Trade Model

Preview

e Measuring the values of production and consumption
o Welfare and terms of trade

e Effects of economic growth

o Effects of international transfers of income

o Effects of import tariffs and export subsidies

e Income distribution

Introduction

e The standard trade model combines ideas from the Ricardian model and
the Heckscher-Ohlin model.

1. Differences in labor, labor skills, physical capital, land and
technology between countries cause productive differences,
leading to gains from trade.

2. These productive differences are represented as differences in
production possibility frontiers, which represent the productive
capacities of nations.

3. A country’s PPF determines its relative supply curve.

4. National relative supply curves determine world relative supply,
which along with world relative demand determines an

equilibrium under international trade.
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The Value of Production

e Recall that when the economy maximizes its production possibilities,
the value of output V lies on the PPF.

o V =PcQc + PrQr describes the value of output in a two good model,
and when this value is constant the equation’s line is called and
isovalue line.

U The slope of any equation’s line equals — (Pc/Pg), and if relative

prices change the slope changes.

Figure 5-1
Food
Relative Prices Determine the production, Qg
Economy’s Output
An economy whose production possi-
bility frontier is 77 will produce at Q,
which is on the highest possible iso-
value line.
Q Isovalue lines
TT
Cloth
production, Oc
Figure 5-2
9 i i ) Food
How an Increase in the Relative Price production, Q.

of Cloth Affects Relative Supply

The isovalue lines become steeper
when the relative price of cloth rises
fram (Pg/PF)' to (P;/Pg)? (shown by
the rotation from VV'to VV?). As a Q'
result, the economy produces more
cloth and less food and the equilibrium
output shifts from Q' to Q2

vV I(Po/P)T
QZ

VWV 2(P,/P)2
T

Cloth
production, Q.




The Value of Consumption

e The value of the economy’s consumption is constrained to equal the
value of the economy’s production.

O PcDc+ PeDe=PcQc+ Pr Qe =V

e Production choices are determined by the economy’s PPF and the
prices of output.

e What determines consumption choices (demand)?

e Consumer preferences and prices determine consumption choices.

e Consumer preferences are represented by indifference curves:
combinations of goods that make consumers equally satisfied
(indifferent).

Figure 5-3 Food
Production, Consumption, and production, Q.

Trade in the Standard Model

The economy produces at point

Qa, where the production possi-

bility frontier is tangent to the

highest possible isavalue line. It

consumes at point D, where that Food
isovalue line is tangent to the imports
highest possible indifference

curve. The economy produces

more cloth than it consumes

and therefore exports cloth;
correspondingly, it consumes

more food than it produces and

therefore imports food.

wh‘e rence curves
_\

Isovalue line

T

— Cloth
Cloth production, Q-
exports

Indifference curves are downward sloping to represent the fact that if a
consumer has more cloth he could have less food and still be equally
satisfied.
Indifference curves farther from the origin represent larger quantities
of food and cloth, which should make consumers more satisfied and
better off.
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e Indifference curves are flatter when moving to the right: the more cloth
and the less food that is consumed, the more valuable an extra calorie

of food becomes relative to an extra m? of cloth.

Prices and the Value of Consumption

e Prices also determine the value of consumption.

U When the price of cloth rises relative to the price of food, the
economy is better off when it exports cloth: a higher
indifference curve results.

O A higher price for cloth exports means that more food can be
imported.

U A higher relative price of cloth will also influence consumption
decisions about cloth versus food: a higher relative price of cloth

makes consumers willing to buy less cloth and more food.

Figure 5-4
Food
Effects of a Rise in the Relative Price production, Q.

of Cloth

The slope of the isovalue lines is
equal to minus the relative price of
cloth P;/Pr, so when that relative
price rises all isovalue lines become
steeper. In particular, the maximum-
value line rotates from VV'to V V2
Production shifts from Q' to 0% con-
sumption shifts from D' to D%

VV (Po/Pg)!
VV 2(Po/Pg)?

Cloth
production, Qc

e The change in welfare (income) when the price of one good changes
relative to the price of another is called the income effect.
Q The income effect is represented graphically by shifting the

indifference curve.
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e The substitution of one good for another when the price of the good
changes relative to the other is called the substitution effect.
O This substitution effect is represented graphically by a moving

along a given indifference curve.

Welfare and the Terms of Trade

e The terms of trade refers to the price of exports relative to the price of
imports.
0 When a country exports cloth and the relative price of cloth
increases, the terms of trade increase or “improve”.
e Because a higher price for exports means that the country can afford to
buy more imports, an increase in the terms of trade increases a
country’s welfare.

e A decrease in the terms of trade decreases a country’s welfare.

Determining Relative Prices

e To determine the price of cloth relative to the price food in our model,
we again use relative supply and relative demand.
Q relative supply considers world supply of cloth relative
to that of food at each relative price
Q relative demand considers world demand of cloth
relative to that of food at each relative price
Q Inatwo country model, world quantities are the sum of

quantities from the domestic and foreign countries.
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Figure 5-5
9 Relative price

World Relative Supply and Demand of cloth, P./P
The higher P;/Pr is, the larger the
world supply of cloth relative to food
(RS) and the lower the world demand
for cloth relative to food (RD). Equilibri-
um relative price (here, (P;/Pr)') is
determined by the intersection of the
world relative supply and demand
curves.

(PC/P.,__)1 1

RD

Relative quantity

Q.+ Q;
of cloth, 0.+ Q;

The Effects of Economic Growth

¢ |s economic growth in China good for the standard of living in the US?
e |s growth in a country more or less valuable when it when it is
integrated in the world economy?
e The standard trade model gives us precise answers to these questions.
e Growth is usually biased: it occurs in one sector more than others,
causing relative supply to shift.
U Rapid growth has occurred in US computer industries but
relatively little growth has occurred in US textile industries.
U According to the Ricardian model, technological progress in one
sector causes biased growth.
Q According to the Heckscher-Ohlin model, an increase in one
factor of production (e.g., an increase in the labor force, arable

land, or the capital stock) causes biased growth.
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Food Food
production, Q. production, Q.
77! 772 TT' T2
Cloth Cloth
production, Q. production, Q
(a) Growth biased toward cloth (b) Growth biased toward food
Figure 5-6

Biased Growth

Growth is biased when it shifts production possibilities out more toward one good than toward anoth-
er. In both cases shown the production possibility frontier shifts out from T7'to 772 In case (a) this
shift is biased toward cloth, in case (b) toward food.

Biased growth and the resulting shift in relative supply causes a
change in the terms of trade.

U Biased growth in the cloth industry (in either the domestic or
foreign country) will lower the relative price of cloth and
lower the terms of trade for cloth exporters.

U Biased growth in the food industry (in either the domestic or
foreign country) will raise the relative price of cloth and raise
the terms of trade for cloth exporters.

O Suppose that the domestic country exports cloth and

imports food.
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Relative price
of cloth, PC/F’F

RS

(Po/P)"

(Po/PR)?

RD

Relative quantity
Q.+ QL
of cloth, Q-+ Q7

(a) Cloth-biased growth

Figure 5-7
Growth and Relative Supply
Growth biased toward cloth shifts the AS curve to the right (a), while growth biased toward food shifts

it to the left (b).

Relative price
of cloth, PC/PF
RS2

(Po/Pg)2 4

(Po/P)"

Relative quantity
Q.+ Q3
of cloth, 55~

(b) Food-biased growth

Figure 5-7
Growth and Relative Supply
Growth biased toward cloth shifts the RS curve to the right (a), while growth biased toward food shifts

it to the left (b).
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e Export-biased growth is growth that expands a country’s PPF
disproportionally in production of that country’s exports.
U Biased growth in the food industry in the foreign country is
export-biased growth for the foreign country.
e Import-biased growth is growth that expands a country’s PPF
disproportionally in production of that country’s imports.
U Biased growth in cloth production in the foreign country is
import-biased growth for the foreign country.
o Export-biased growth reduces a country’s terms of trade, generally
reducing its welfare and increasing the welfare of foreign countries.
e Import-biased growth increases a country’s terms of trade, generally

increasing its welfare and decreasing the welfare of foreign countries.

Has Growth in Asia Reduced

the Welfare of High Income Countries?

e The standard trade model predicts that import biased growth in China reduces
the US terms of trade and the standard of living in the US.
O Import biased growth for China would occur in sectors that
compete with US exports.
e But this prediction is not supported by data: there should be negative changes
in the terms of trade for the US and other high income countries.
O In fact, the terms of trade for high income countries have been

positive and negative for developing Asian countries.

TABLE 5-1 Average Annual Percent Changes in Terms of Trade

1986-1995 1996-2005
Advanced economies 0.8 —0.1
Developing Asia —-0.4 —1.1
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The Effects of

International Transfers of Income

e Transfers of income sometimes occur from one country to another.
U War reparations or foreign aid may influence demand for traded
goods and therefore relative demand.
QO International loans may also influence relative demand in the
short run, before the loan is paid back.
e How do transfers of income across countries affect relative demand
and the terms of trade?
o |If the domestic country generates national income for transfers by
U increasing the price of imports to reduce their purchases and by
decreasing the price of exports to increase their sales,

O the relative demand curve should shift left and the terms of trade

would fall.
Fi -
igure 5-8 Relative price
Effects of a Transfer on the Terms of of cloth, P/Px
Trade

If Home has a higher marginal

propensity to spend on cloth than For-

eign, a transfer of income by Home to

Foreign shifts the RD curve left from

RD'to RD? reducing the equilibrium

relative price of cloth. (PC/PF)1 1

(Po/P

S

RD?

Relative quantity

Q.+ Q;
of cloth, 0.+ Q7

74



But after the transfer of income from the domestic country,

U demand for foreign goods could fall in the domestic country and
demand for domestic goods could rise in the foreign country,

U so the relative demand curve might not shift left and the terms of
trade might not fall.

How much does demand for domestic goods increase in the foreign
country when it receives a transfer of income from the domestic
country?

U If the foreign country has a higher marginal propensity to spend
on its own goods than on imports, demand for its own goods
will rise more than demand for imports from the domestic
country.

How much does demand for foreign goods decrease in the domestic
country when it reduces its income through a transfer?

Q If the domestic country has a higher marginal propensity to
spend on its own goods than on imports, demand for its own
goods will fall more than demand for imports from the foreign
country.

If each country has a higher marginal propensity to spend on its own
products, the relative demand curve would shift left after a transfer of
income from the domestic country.

In fact, countries spend most of their (marginal) income on their own
products.

O Americans spend only 11% of national income on imports and
89% on domestically produced goods.

Transportation costs, tariffs, and other barriers cause domestic
residents to favor domestic goods.
We predict that the relative demand curve will shift left with a transfer

of income, decreasing the terms of trade for the donor nation.
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e |In addition, the existence of non-traded goods and services may cause
relative supply shifts that reinforce the decrease in the terms of trade
for a donor country.

QO Industries that produce non-traded goods and services compete
for resources with industries that produce traded goods.

O A transfer of income from a donor country will reduce demand
for and production of non-traded goods in the donor country, so
that these resources can be used in its export sector.

U The supply of exports relative to imports in the donor country
increases, reducing the terms of trade for the donor country.

O A transfer of income from a donor country will increase demand
for and production of non-traded goods in foreign countries, so
that fewer resources can be used in its export sector.

U The supply of exports relative to imports in the foreign country

decreases, reducing the terms of trade for the donor country.

Import Tariffs and Export Subsidies

e Import tariffs are taxes levied on imports

e Export subsidies are payments given to domestic producers that
export.

e Both policies influence the terms of trade and therefore national
welfare.

e Import tariffs and export subsidies drive a wedge between prices in
world markets (or external prices) and prices in domestic markets (or
internal prices).

e The terms of trade refers to the relative value of a country’s exports

and a country’s imports.
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U Since exports and imports are traded in world markets, the terms

of trade measures external prices.

Import Tariffs and Distribution of Income Across Countries

If the domestic country imposes a tariff on food imports, the price of
food relative to price cloth that domestic citizens face is higher.

U Likewise, the price of cloth relative to the price of food that
domestic consumers and producers pay is lower.

U Domestic producers will receive a lower relative price of cloth,
and therefore will be more willing to switch to food production:
the relative supply curve will shift.

U Domestic consumers will pay a lower relative price of cloth, and
therefore be more willing to switch to cloth consumption: the

relative demand curve will shift.

Figure 5-9 . .
Relative price

Effects of a Tariff on the Terms of of cloth, P./P. RS?
Trade
An import tariff imposed by Home both RS
reduces the relative supply of cloth
(from RS' to RS?) and increases the
relative demand (from RD' to RD?). As (Po/Pg)? -
a result, the relative price of cloth must
rise.

(Po/PR)'

RD?
RD'

Relative quantity
Q.+ Q%
of cloth, a,+a;

/=

When the domestic country imposes an import tariff, the terms of trade
increases and the welfare of the country may increase.
The magnitude of this effect depends on the size of the domestic

country relative to the world economy.
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QO If the country is small part of the world economy, its tariff (or
subsidy) policies will not have much effect on world relative
supply and demand, and thus on the terms of trade.

U But for large countries, a tariff rate that maximizes national

welfare at the expense of foreign countries may exist.

Export Subsidies and Distribution of Income Across Countries

e |f the domestic country imposes a subsidy on cloth exports, the price
of cloth relative to price food that domestic citizens face is higher.

U Domestic producers will receive a higher relative price of cloth,
and therefore will be more willing to switch to cloth production:
the relative supply curve will shift.

U Domestic consumers will pay a higher relative price of cloth,
and therefore be more willing to switch to food consumption:

the relative demand curve will shift.

Figure 5-10 ) i

Relative price
Effects of a Subsidy on the Terms of of cloth, P./P.
Trade

An export subsidy’s effects are the
reverse of those of a tariff. Relative
supply of cloth rises, while relative
demand falls. Home's terms of trade (PPt — — —
decline as the relative price of cloth
falls from (Py/Pr)' to (P¢/Pe)*.

(PoIPPt — —— — — —

RD?

Relative quantity
Q.+ Qg
of cloth, 0.+ Q;
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e When the domestic country imposes an export subsidy, the terms of
trade decreases and the welfare of the country decreases to the benefit

of the foreign country.

Import Tariffs, Export Subsidies and Distribution of Income Across

Countries

e The two country, two good model predicts that
U an import tariff by the domestic country can increase domestic
welfare at the expense of the foreign country.
U an export subsidy by the domestic country reduces domestic

welfare to the benefit of the foreign country.

Import Tariffs and Export Subsidies in Other Countries

e But we have ignored the effects of tariffs and subsidies that occur in a
world with many countries and many goods:
O A foreign country may subsidize the export of a good that the
US also exports, which will reduce its price in world markets
and decrease the terms of trade for the US.
=The EU subsidizes agricultural exports, which reduce
the price that American farmers receive for their goods
in world markets.
O A foreign country may put a tariff on an imported good that the
US also imports, which will reduce its price in world markets
and increase the terms of trade for the US.
e Export subsidies by foreign countries on goods that
U the US imports reduce the world price of US imports and

increase the US terms of trade.
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U the US also exports reduce the world price of US exports and
decrease the US terms of trade.
e Import tariffs by foreign countries on goods that
U the US exports reduce the world price of US exports and
decrease the US terms of trade.
U the US also imports reduce the world price of US imports and

increase the US terms of trade.

Import Tariffs and Export Subsidies

e Export subsidies on a good decrease the relative world price of that good by
increasing relative supply of that good and decreasing relative demand of that
good.

e Import tariffs on a good decrease the relative world price of that good (and
increase the relative world price of other goods) by increasing the relative

supply of that good and decreasing the relative demand of that good.

Import Tariffs, Export Subsidies and Distribution of Income Within a

Country

e Because of changes in relative prices, import tariffs and export subsidies have
effects on income distribution among producers within a country.

e Generally, a domestic import tariff increases income for domestic import-
competing producers by allowing the price of their goods to rise to match
increased import prices, and it shifts resources away from the export sector.

e Generally, a domestic export subsidy increases income for domestic

exporters, and it shifts resources away from the import-competing sector.
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Summary

1. A change in relative prices, say due to trade, causes an income effect and a
substitution effect.

2. The terms of trade refers to the price of exports relative to the price of imports
in world markets.

3. Export-biased growth reduces a country’s terms of trade, generally reducing
its welfare and increasing the welfare of foreign countries.

4. Import-biased growth increases a country’s terms of trade, generally
increasing its welfare and decreasing the welfare of foreign countries.

5. The effect of international transfers of income depend on the marginal
propensity to spend on domestic goods, but generally the relative demand curve
of donor will shift left leading to a decrease in the donor’s terms of trade.

6. When the domestic country imposes an import tariff, the terms of trade
increases and the welfare of the country may increase.

7. When the domestic country imposes an export subsidy, the terms of trade
decreases and the welfare of the country decreases.

8. Generally, a domestic import tariff increases income for domestic import-
competing producers and shifts resources away from the export sector.

9. Generally, a domestic export subsidy increases income for domestic exporters

and shifts resources away from the import-competing sector.

Figure 5A-1 Home’s
Home’s Desired Trade at a Given imports, De— Qg
Relative Price
At the relative price corresponding to
the slope of the line from the origin,
Home makes the offer to trade Desired -
Q; — D¢ units of cloth for D — Q¢ imports + — — — — — —
units of food. of food |
I
|
Po/Pe |
o Desired Home’s
exports exports, Q- — D
of cloth
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Figure 5A-2
Home's Offer Curve

The offer curve is generated by tracing
out how Home's offer varies as the rel-
ative price of cloth is changed.

Figure 5A-3

Foreign’'s Offer Curve

Foreign’s offer curve shows how that
country’'s desired imports of cloth and
exports of food vary with the relative

price.

Home’s
imports, D.— Q. C
T2
e
/
e
7
7
/
7
/ “ T
s
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£
Home’s
exports, Q. — D,
Foreign’s
exports, Qf— D2
F

o Foreign’s

*

imports, D2 — QX

Figure 5A-4
Offer Curve Equilibrium

World equilibrium is where the Home and
Foreign offer curves intersect.

Home’s imports of food, D — Qf
Foreign’s exports of food, Qz— D/

o X
Home’s exports of cloth, Q; - D
Foreign’s imports of cloth, DA — Q3
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Chapter 6

Economies of Scale, Imperfect Competition, and International
Trade

Preview

e Types of economies of scale
o Types of imperfect competition
QO Oligopoly and monopoly
0 Monopolistic competition
e Monopolistic competition and trade
¢ Inter-industry trade and intra-industry trade
e Dumping

e External economies of scale and trade

Introduction

e When defining comparative advantage, the Ricardian model and the
Heckscher-Ohlin model both assume constant returns to scale:
O If all factors of production are doubled then output will
also double.
e But a firm or industry may have increasing returns to scale or
economies of scale:
Q If all factors of production are doubled, then output will more
than double.
U Larger is more efficient: the cost per unit of output falls as a

firm or industry increases output.
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e The Ricardian and Heckscher-Ohlin models also rely on competition
to predict that all income from production is paid to owners of factors
of production: no “excess” or monopoly profits exist.

e But when economies of scale exist, large firms may be more efficient
than small firms, and the industry may consist of a monopoly or a few
large firms.

O Production may be imperfectly competitive in the sense that

excess or monopoly profits are captured by large firms.

Types of Economies of Scale

e Economies of scale could mean either that larger firms or that a larger
industry (e.g., one made of more firms) is more efficient.
e External economies of scale occur when cost per unit of output depends
on the size of the industry.
e Internal economies of scale occur when the cost per unit of output
depends on the size of a firm.
e External economies of scale may result if a larger industry allows for
more efficient provision of services or equipment to firms in the industry.
U Many small firms that are competitive may comprise a large
industry and benefit from services or equipment efficiently
provided to the large group of firms.
¢ Internal economies of scale result when large firms have a cost advantage

over small firms, which leads to an imperfectly competitive market.

A Review of Monopoly

e A monopoly is an industry with only one firm.

e An oligopoly is an industry with only a few firms.
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e A characteristic of a monopoly (and to some degree an oligopoly) is
that is marginal revenue generated from selling an additional unit of
output is lower than the price of output.

O Without price discrimination, a monopoly must lower the price of
an additional unit sold, as well as the prices of other units sold.
U The marginal revenue curve lies below the demand curve (which

determines the price of units sold).

Fi -1

ke IO Cost, Cand
Monopolistic Pricing and Production Price, P
Decisions

A monopolistic firm chooses an output
at which marginal revenue, the
increase in revenue from selling an
additional unit, equals marginal cost, P+
the cost of producing an additional
unit. This profit-maximizing output is AC A
shown as Q,; the price at which this
output is demanded is Py, The margin-
al revenue curve MR lies below the
demand curve D, because, for a
monopoly, marginal revenue is always
less than the price. The monopoly’s
profits are equal to the area of the
shaded rectangle, the difference Qy Quantity, Q
between price and average cost times

Q.

Monopoly profits

AC

MR

Average cost is the cost of production (C) divided by the total quantity of
output produced (Q) at a time.
O AC=C/Q
Marginal cost is the cost of producing an additional unit of output.
Suppose that costs are measured by C = F + cQ,
O where F represents fixed costs, independent of the level
of output.
O ¢ represents a constant marginal cost: the constant cost of
producing an additional unit of output Q.
AC=F/Q+c
A larger firm is more efficient because average cost decreases as output Q

increases: internal economies of scale.
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Figure 6-2 Cost per unit

Average Versus Marginal Cost 6 -
This figure illustrates the average and
marginal costs corresponding to the
total cost function C — 5 + x. Mar-
ginal cost is always 1; average cost
declines as output rises. 3

Average cost

Marginal cost

2 4 6 8 10 12 14 16 18 20 22 24
Output

Monopolistic Competition

e Monopolistic competition is a model of an imperfectly competitive
industry which assumes that

1. Each firm can differentiate its product from the product of
competitors.

2. Each firm ignores the impact that changes in its own price will have
on the prices competitors set: even though each firm faces
competition it behaves as if it were a monopolist.

e A firm in a monopolistically competitive industry is expected:
U to sell more the larger the total sales of the industry and the
higher the prices charged by
its rivals.
U to sell less the larger the number of firms in the industry and the
higher its own price.
e These concepts are represented by the mathematical relationship:
Q=S[1/n-b(P-P)]

U Q is an individual firm’s sales

QO Sis the total sales of the industry

Q n is the number of firms in the industry
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Qb is a constant term representing the responsiveness of a firm’s sales
to its price
QP is the price charged by the firm itself
QP is the average price charged by its competitors
e To make the model easier to understand, we assume that all firms have
identical demand functions and cost functions.
O Thus in equilibrium, all firms charge the same price: P =P
e In equilibrium,
QQ=Sn+0
O AC=C/IQ=F/Q+c=F(nl/S)+c
AC =F(n/S) +c
e The larger the number of firms n in the industry, the higher the average cost
for each firm because the less each firm produces.
e The larger the total sales S of the industry, the lower the average cost for each

firm because the more that each firm produces.

Cost C, and
Price, P~

Number
of firms,

3

Figure 6-3
Equilibrium in a Monopolistically Competitive Market

The number of firms in a monopolistically competitive market, and the prices they
charge, are determined by tvwo relationships. On one side, the more firms there are, the
more intensely they compete, and hence the lovwer is the industry price. This relation-
ship is represented by PFP. On the other side, the more firms there are, the less each firm
sells and therefore the higher is its average cost. This relationship is represented by CC.
If price exceeds average cost (ifthe PP curve is above the CC curve), the industry will
be making profits and additional firms will enter the industry; if price is less than aver-
age cost, the industry will be incurring losses and firms will leave the industry. The equi-
librium price and number of firmrhs occurs when price equals average cost, at the inter-
section of PPand CC.

e If monopolistic firms have linear demand curves,
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Uthen the relationship between price and quantity may be
represented as:
Q=A-BxP
U where A and B are constants
U and marginal revenue may be represented as
MR=P-Q/B
When firms maximize profits, they set marginal revenue = marginal cost:
MR=P-Q/B=c
Q=S[1/n-b(P-P)]
Q=S/n—Sh(P-P)
Q =S/n + SbP — ShP
Q=A-BxP
Let A=S/n+ SbPand B = Sb
MR=P-Q/B=c
MR=P-Q/Sh=c
P=c+ Q/Sb
P =c+ (S/n)/Sh
P =c + 1/(nxb)
The larger the number of firms n in the industry, the lower the price each firm
charges because of increased competition.
At some number of firms, the price that firms charge (which decreases in n)
matches the average cost that firms pay (which increases in n).
This number of firms is the number at which each firm has zero profits: price
matches average cost.
This number is the equilibrium number of firms.
If the number of firms is greater than or less than n,, then in industry is not in
equilibrium in the sense that firms have an incentive to exit or enter the

industry.
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U Firms have an incentive to enter the industry when profits are greater
than zero (price > average cost).
O Firms have an incentive to exit the industry when profits are less than

zero (price < average cost).

Monopolistic Competition and Trade

e Because trade increases market size, trade is predicted to decrease average
cost in an industry described by monopolistic competition.
O Industry sales increase with trade leading to decreased average
costs: AC =F(n/S) +c¢
e Because trade increases the variety of goods that consumers can buy
under monopolistic competition, it increases the welfare of consumers.
U Because average costs decrease, consumers can also benefit

from a decreased price.

Cost, C and
Price, P

Number of
firms, n

Figure 6-4
Effects of a Larger Market

An increase in the size of the market allows each firm, other things equal, to produce
more and thus have lovwer average cost. This is represented by a downward shift from
CC, to CC,. The result is a simultaneous increase in the number of firms (and hence in
the variety of goods available) and fall in the price of each.
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e As aresult of trade, the number of firms in a new international industry is
predicted to increase relative to each national market.
O But it is unclear if firms will locate in the domestic country or

foreign countries.

Hypothetical example of gains from trade
in an industry with monopolistic competition

Domestic market Foreign market Integrated market
before trade before trade after trade
Industry sales 200,000 1.600,000 2.500.000
Number of firms & =3 10
Sales per firm
150.000 200,000 250,000
Average cost 10.000 8.750 8.000
Price 10.000 8.750 8.000

Inter-industry Trade

e According to the Heckscher-Ohlin model or Ricardian model,
countries specialize in production.

O Trade occurs only between industries: inter-industry trade

¢ In a Heckscher-Ohlin model suppose that:

U The capital abundant domestic economy specializes in the
production of capital intensive cloth, which is imported by the
foreign economy.

U The labor abundant foreign economy specializes in the
production of labor intensive food, which is imported by the

domestic economy.

Figure 6-6
Trade in a World

Without Increasing
Returns

Cloth Food

Home
(capital-abundant)

In a world without
economies of scale,
there would be a simple
exchange of cloth for
food.

Foreign
(labor-abundant)
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Intra-industry Trade

Suppose now that the global cloth industry is described by the
monopolistic competition model.
Because of product differentiation, suppose that each country produces
different types of cloth.
Because of economies of scale, large markets are desirable: the foreign
country exports some cloth and the domestic country exports some
cloth.

U Trade occurs within the cloth industry: intra-industry trade
If domestic country is capital abundant, it still has a comparative
advantage in cloth.

Q It should therefore export more cloth than it imports.

Suppose that the trade in the food industry continues to be determined

by comparative advantage.

Cloth Food
Home

(capital-abundant)

Interindustry
trade

Intraindustry
trade
Foreign ~

(labor-abundant)

Figure 6-7

Trade with Increasing Returns and Monopolistic Competition

If cloth is a monopolistically competitive industry, Home and Foreign will produce differen-
tiated products. As a result, even if Home is a net exporter of cloth goods, it will import as
well as export cloth, giving rise to intraindustry trade.

Inter-industry and Intra-industry Trade

1. Gains from inter-industry trade reflect comparative advantage.

2. Gains from intra-industry trade reflect economies of scale (lower costs)

and wider consumer choices.
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3. The monopolistic competition model does not predict in which country
firms locate, but a comparative advantage in producing the differentiated
good will likely cause a country to export more of that good than it
imports.

4. The relative importance of intra-industry trade depend on how similar
countries are.

U Countries with similar relative amounts of factors of production
are predicted to have intra-industry trade.

Q Countries with different relative amounts of factors of
production are predicted to have inter-industry trade.

5. Unlike inter-industry trade in the Heckscher-Ohlin model, income
distribution effects are not predicted to occur with intra-industry trade.

e About 25% of world trade is intra-industry trade according to standard

industrial classifications.

U But some industries have more intra-industry trade than others:
those industries requiring relatively large amounts of skilled
labor, technology and physical capital exhibit intra-industry
trade for the US.

Q Countries with similar relative amounts of skilled labor,
technology and physical capital engage in a large amount of
intra-industry trade with the US.

TABLE 6-3 Indexes of Intraindustry Trade for U.S. Industries, 1993

Inorganic chemicals 0.99

Power-generating machinery 0.97
Electrical machinery 0.96
Organic chemicals 0.91
Medical and pharmaceutical 0.86
Office machinery 0.81
Telecommunications equipment 0.69
Road vehicles 0.65
Iron and steel 0.43
Clothing and apparel 0.27
Footwear 0.00

Note: an index of 1 means that all trade is intra-industry trade.

An index of 0 means that all trade is inter-industry trade.
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Dumping

Dumping is the practice of charging a lower price for exported goods than

for goods sold domestically.

Dumping is an example of price discrimination: the practice of charging

different customers different prices.

Price discrimination and dumping may occur only if
O imperfect competition exists: firms are able to influence market prices.
U markets are segmented so that goods are not easily bought in one

market and resold in another.

Dumping may be a profit maximizing strategy because of differences in

foreign and domestic markets.

One difference is that domestic firms usually have a larger share of the
domestic market than they do of foreign markets.

L Because of less market dominance and more competition in foreign
markets, foreign sales are usually more responsive to price changes
than domestic sales.

U Domestic firms may be able to charge a high price in the domestic
market but must charge a low price on exports if foreign consumers
are more responsive to price changes.

e \We draw a diagram of how dumping occurs when a firm is a monopolist in
the domestic market but a small competitive firm in foreign markets.

U Because the firm is a monopolist in the domestic market, the domestic
market demand curve is downward sloping, and the marginal revenue
curve lies below that demand curve.

U Because the firm is a small competitive firm in foreign markets, the
foreign market demand curve is horizontal, representing the fact that

exports are very responsive to small price changes.

93



Cost, C and

Price, P
Poom T — —
MC
1
Pror | T Dror = MBReop
|
|
| |
‘ |
| | Dpom
[ MBp5om |
Qpom QuonorPoLy Quantities produced
- ~ N -~ v and demanded, Q
N Domestic sales Exports
g
Total output
Figure 6-8
Dumping

The figure shows a monopolist that faces a demand curve Dpgy, for domestic sales, but which can also
sell as much as it likes at the export price Pgyg. Since an additional unit can always be sold at Pggg, the
firm increases output until the marginal cost equals Pgpg; this profit-maximizing output is shown as
QonvopoLy- Since the firm’s marginal cost at Qypnopory IS Prog. it sells output on the domestic market up
to the point where marginal revenue equals Pgyg this profit-maximizing level of domestic sales is
shown as Qpgy- The rest of its output, Qyonopory — Qoo IS €Xported.

The price at which domestic consumers demand Qpgy, is Ppoy- Since Ppgy = Prgr the firm sells
exports at a lower price than it charges domestic consumers.

e To maximize profits, the firm will sell a low amount in the domestic market at

a high price Ppow , but sell in foreign markets at a low price Prog.

U Since an additional unit can always be sold at Pror , the firm will sell its
products at a high price in the domestic market until marginal revenue
there falls to Peog.

U Thereafter, it will sell exports at Pror until marginal costs exceed this

price.

eIn this case, dumping is a profit-maximizing strategy.

Protectionism and Dumping

e Dumping (as well as price discrimination in domestic markets) is widely

regarded as unfair.

94



e A US firm may appeal to the Commerce Department to investigate if
dumping by foreign firms has injured the US firm.

U The Commerce Department may impose an “anti-dumping duty”,
or tax, as a precaution against possible injury.

U This tax equals the difference between the actual and “fair” price of
imports, where “fair” means “price the product is normally sold at
in the manufacturer's domestic market ”.

o Next the International Trade Commission (ITC) determines if injury to the
US firm has actually occurred or is likely to occur.

o |If the ITC determines that injury has occurred or is likely to occur, the
anti-dumping duty remains in place.

O See http://www.itds.treas.gov/ADD_CVD.htm

External Economies of Scale

e If external economies exist, a country that has a large industry will
have low costs of producing that industry’s good or service.
o External economies may exist for a few reasons:
1. Specialized equipment or services may be needed for the industry, but are
only supplied by other firms if the industry is large and concentrated.

o For example, Silicon Valley in California has a large concentration
silicon chip companies, which are serviced by companies that make
special machines for manufacturing silicon chips.

o These machines are cheaper and more easily available for Silicon
Valley firms than for firms elsewhere.

2. Labor pooling: a large and concentrated industry may attract a pool of
workers, reducing employee search and hiring costs for each firm.

3. Knowledge spillovers: workers from different firms may more easily share
ideas that benefit each firm when a large and concentrated industry exists.
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External Economies of Scale and Trade

e |f external economies exist, the pattern of trade may be due to
historical accidents:

U countries that start out as large producers in certain industries

tend to remain large producers even if some other country could

potentially produce the goods more cheaply.

Figure 6-9 Price, cost (per watch)
External Economics and

Specialization
The average cost curve for Thailand,

ACrya, lies below the average cost C,
curve for Switzerland, ACsyss. Thus
Thailand could potentially supply the Pyt — /0 — —

world market more cheaply than
Switzerland. If the Swiss industry gets
established first, however, it may be
able to sell watches at the price P;,
which is below the cost £, that an
individual Thai firm would face if it
began production on its own. So a pat-
tern of specialization established by
historical accident may persist even
when new producers could potentially
have lower costs.

|
|
| D

Q, Quantity of watches
produced and demanded

e Trade based on external economies has an ambiguous effect on
national welfare.
U There may be gains to the world economy by concentrating
production of industries with external economies.
U But there is no guarantee that the right country will produce a
good subject to external economies.
Q It is even possible that a country is worse off with trade than it
would have been without trade: a country may better off if it
produces everything for its domestic market rather than pay for

imports.
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Figure 6-10

External Economics and Losses
from Trade

When there are external economies,
trade can potentially leave a country
worse off than it would be in the
absence of trade. In this example,
Thailand imports watches from
Switzerland, which is able to supply
the world market ( Dyypgip) at a price
(P;) low enough to block entry by Thai
producers who must initially produce
the watches at cost C,. Yet if Thailand
were to block all trade in watches, it
would be able to supply its domestic
market ( D7yy,) at the lower price P,.

e We have considered cases where external economies depend on the

Price, cost (per watch)

Co o
P,
P2 +— — — — ACSWISS
ACria
D Dyorip

THAI

Quantity of watches
produced and demanded

amount of current output at a point in time.

e But external economies may also depend on the amount of cumulative

output over time.

e Dynamic external economies of scale (dynamic increasing returns to

scale) exist if average costs fall as cumulative output over time rises.

e Dynamic increasing returns to scale could arise if the cost of production

depends on the accumulation of knowledge and experience, which depend

on the production process over time.

e A graphical representation of dynamic increasing returns to scale is called

a learning curve.

Figure 6-11
The Learning Curve

The learning curve shows that unit
cost is lower the greater the cumula-
tive output of a country’s industry to
date. A country that has extensive
experience in an industry (L) may have
lower unit cost than another country
with little or no experience, even if the
second country’s learning curve (L*)
is lower, for example, because of lower
wages.

Unit cost

|
|
|
|
Q Cumulative
output
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o Like external economies of scale at a point in time, dynamic increasing
returns to scale can lock in an initial advantage or head start in an industry.
e Like external economies of scale at a point in time, dynamic increasing
returns to scale can be used to justify protectionism.
U Temporary protection of industries enables them to gain
experience: infant industry argument.
U But temporary is often for a long time, and it is hard to identify

when external economies of scale really exist.

Summary

1. Economies of scale imply that more output at the firm or industry level
causes average cost to fall.

U External economies of scale refer to the amount of output by an
industry.

QO Internal economies of scale refer to the amount of output
by a firm.

2. With monopolistic competition, each firm has some monopoly power due
to product differentiation but must compete with other firms whose prices
are believed to be unaffected by each firm’s actions.

3. Monopolistic competition allows for gains from trade through lower costs
and prices, as well as through wider consumer choice.

4. Monopolistic competition predicts intra-industry trade, and does not
predict changes in income distribution within a country.

5. Location of firms under monopolistic competition is unpredictable, but
countries with similar relative factors are predicted to engage in intra-
industry trade.

6. Dumping may be a profitable strategy when a firm faces little competition

in its domestic market and faces heavy competition in foreign markets.

98



7. Trade based on external economies of scale may increase or decrease
national welfare, and countries may benefit from temporary protectionism
if their industries exhibit external economies of scale either at a point in

time or over time.
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Figure 6-5

ium in the A ile Market
{a) The Home market: With a market size of 900,000 automobiles, Home's equilibrium, determined by the intersection of the
PP and CC curves, occurs with six firms and an industry price of $10,000 per auto. (b) The Foreign market: With a market size
of 1.6 million automobiles, Foreign’s equilibrium occurs with eight firms and an industry price of $8,750 per car. (¢c) The com-
bined market: Integrating the two markets creates a market for 2.5 million autos. This market supports ten firms, and the

Price per auto,
iNn thousands of dollars
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(b) Foreign

Figure 6-5

Equilibrium in the Automobile Market

{a) The Home market: With a market size of 900,000 automobiles, Home’s equilibrium, determined by the intersection of the
PP and CC curves, occurs with six firms and an industry price of $10,000 per auto. (b) The Foreign market: With a market size
of 1.6 million automobiles, Foreign's equilibrium occurs with eight firms and an industry price of $8,750 per car. {c) The com-
bined market Integrating the two markets creates a market for 2.5 million autos. This market supports ten firms, and the
price of an auto is anly $8.000.
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Figure 6-5
Equilibrium in the Automobile Market

(a) The Home market: With a market size of 900,000 automobiles, Home’s equilibrium, determined by the intersection of the
PP and CC curves, occurs with six firms and an industry price of $10,000 per auto. (b) The Foreign market: With a market size
of 1.6 million automobiles, Foreign’s equilibrium occurs with eight firms and an industry price of $8,750 per car. (¢) The com-
bined market: Integrating the two markets creates a market for 2.5 million autos. This market supports ten firms, and the
price of an auto is only $8,000.

TABLE 6-1 Relationship of Input to Output for a Hypothetical Industry

Output Total Labor Input Average Labor Input
5 10 2

10 15 1.5

15 20 1.333333

20 25 1.25

25 30 1.2

30 35 1.166667
TABLE 6-2 Hypothetical Example of Gains from Market Integration

Home Market, Foreign Market,  Integrated Market,
Before Trade Before Trade After Trade

Total sales of autos 900,000 1,600,000 2,500,000
Number of firms 6 8 10
Sales per firm 150,000 200,000 250,000
Average cost 10,000 8,750 8,000
Price 10,000 8,750 8,000
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Chapter 7

International Factor Movements

Preview

¢ International labor mobility
¢ [nternational borrowing and lending

e Foreign direct investment and multinational firms

Movements in Factors of Production

e Movements in factors of production include
U labor migration,
U the transfer of financial capital through international borrowing
and lending,
QO transactions of multinational corporations involving direct
ownership of foreign firms
o Like movements of goods and services (trade), movements of factors
of production are politically sensitive and are often restricted.
O Restrictions on immigration
O Restrictions on financial capital flows (less common
today in Europe and US)
O Restrictions on the activities of multinational corporations

International Labor Mobility

e To show the effects of labor migration (mobility), let’s build a simple

model with only one good (output).
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e Suppose that there are only two important factors of production: land

and labor.

e On afixed parcel of land, each worker often becomes less productive

or efficient as more workers are added to that fixed parcel of land.

U The marginal product of labor often decreases.

Figure 7-1
An Economy’s Production Function

This production function, Q(T, L),
shows how output varies with changes
in the amount of labor employed, hold-
ing the amount of land, 7, fixed. The
larger the supply of labor, the larger is
output; however, the marginal product
of labor declines as more workers are
employed.

Figure 7-2
The Marginal Product of Labor

The marginal product of labor declines
with employment. The area under the
marginal product curve equals total
output. Given the level of employment,
the marginal product determines the
real wage; thus the total payment to
labor (the real wage times the number
of employees) is shown by the rectan-
gle in the figure. The rest of output
consists of land rents.

Output, Q
Q(T L)
Labor, L
Marginal product
of labor, MPL

Real
wage

MPL

Labor, L

e Because of diminishing marginal product, productivity of labor depends

on the quantity of labor employed.

O The marginal product decreases as more workers are employed.

e Because of competition, the real wage paid to workers equals their

marginal product.

e The area under the marginal product of labor curve equals the value of

output produced, which equals the value of wages and rental income paid

to factors of production due to competition.
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e |f the domestic country is the labor abundant country and the foreign

country is the land abundant country,

U the marginal product of domestic workers is less and therefore

they earn less than those in the foreign country, if technology is

the same across countries.

e There is an incentive for domestic workers to move to the foreign country.

e Workers in the domestic country have an incentive to move to the foreign

country until the real wages between the countries are equal.

U Emigration from the domestic country raises the real wage of

the remaining workers there.

O It increases the quantity of labor and decreases the real wage in

the foreign country.

Real Wage, 1870

(U.S. =100)

Destination Countries

Argentina 53

Australia 110

Canada 86

United States 100
Origin Countries

Ireland 43

Italy 23

Norway 24

Sweden 24

Source: Jeffrey G. Williamson, “The Evolution of Global Labor Markets Since 1830: Background

Percentage Increase
in Real Wage, 1870-1913

51
1
121
47

84
112
193
250

Evidence and Hypotheses,” Explorations in Economic History 32 (1995), pp. 141-196.
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Figure 7-3
Causes and Effects of International
Labor Mobility

Initially OL' workers are employed in
Home, while L'0* workers are

employed in Foreign. Labor migrates
from Home to Foreign until OL? work-

ers are employed in Home, [20* in For-

eign, and wages are equalized.

Marginal product R
MPL of labor MPL

MPL* MPL
O Home L2 L' Foreign O~
employment “——~—  employment
—> Migration of <
labor from Home
to Foreign

~
Total world labor force

e Labor migration between the domestic country and the foreign country

will also increase world output.

O Foreign output rises by the area under its MPL" curve from

OL'to OL?

U Domestic output falls by the area under its MPL curve from

OL?to OL*!

U The value of world output is maximized when the marginal product

of labor is the same across countries.

e The Heckscher-Ohlin model predicts that trade in goods is an alternative

to factor mobility.

QO Services from factors of production are “embodied” in

goods, so that the value of goods reflects the value or

productivity of factors of production that produced them.
e But despite real wage differences across countries, complete factor price
equalization with labor mobility does not really occur for reasons that are

similar to the reasons given in the Heckscher-Ohlin model.

1. The model assumes that trading countries produce the same

goods, but countries may produce different goods so that
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marginal product of labor in producing a given good are not
comparable.

2. The model assumes that trading countries have the same
technology, but different technologies could affect the
productivities of factors and therefore the wages/rates paid to
these factors.

3. Barriers to immigration and emigration and transportation costs
may prevent factor prices from equalizing.

U Barriers to movements for other factors of production
are also important in the real world (e.g., for land and

capital).

Immigration and the US Economy

¢ |n the past generation, immigration in the US has increased
substantially, especially among workers with the lowest education
levels and the highest education levels.

U The largest increase in immigration occurred among workers
with the lowest education levels, making less educated worker
more abundant,

U possibly causing a widening wage gap between low educated

workers and high educated workers.

Immigrants as Percent = Immigrants as Percent

of Native-Born of Native-Born Change,

Workers, 1980 Workers, 1990 1980-1990
High school dropouts 12.2 26.2 14.0
High school 4.4 6.1 1.7
Some college 5.8 6.9 1.1
College 7.5 9.7 2.2

Source: George Borjas, Richard Freeman, and Lawrence Katz, “Searching for the Effect of Immigration
on the Labor Market,” American Economic Review, May 1996.
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e But immigration can not wholly explain the widening income
distribution in the US.
e The fraction of US workers without a high school diploma fell, while
that with a college education rose, during 1980-1990.
U More highly educated workers became more abundant.
e So why did the wage of highly educated workers rise relative to that of
low educated workers?
U Possibly due to technological changes that made education more

valuable to employers.

International Borrowing and Lending

e |International capital mobility usually refers to mobility in financial
capital across countries.

U Financial capital is a source of funds used to build
physical capital (e.g., factories and equipment).

e International capital mobility can be interpreted as intertemporal
trade:

U trade of goods consumed today by borrowers in return for
goods consumed in the future by lenders.

e For any economy, there is a trade-off (opportunity cost) between
consuming today and saving for the future: resources can either be
consumed or saved.

O To save and invest more today typically means that
economies need to consume less today.
e We represent this concept by drawing a special kind of production

possibility frontier, an intertemporal production possibility frontier.
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Figure 7-4 Future

The Intertemporal Production consumption
Possibility Frontier

A country can trade current consump-
tion for future consumption in the

same way that it can produce more of
one good by producing less of another.

Present
consumption

International Borrowing and Lending

e Some countries will have a comparative advantage in spending current
output/income (current consumption).

e Others will have one in saving current output/ income (future
consumption).

e A comparative advantage in current consumption

O would mean a lower opportunity cost of spending current
income,

O would be reflected in an intertemporal PPF that is biased toward
current consumption.

e Suppose that the domestic country has a comparative advantage in
(bias towards) current consumption, while the foreign country has a
comparative advantage (bias towards) future consumption.

e In the absence of international borrowing and lending, the relative
price of current consumption should be lower in the domestic country.

e But what is the relative price of current consumption?
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e The price of borrowing 1 unit of output/income today to consume is the
output/income that needs to be repaid in the future:
Q principal + interest = 1+r, where r is the interest rate
O The price of current consumption relative to future consumption is
1/(1+r)
e The opportunity cost of consuming 1 unit of output/ income today is the
output/income that could have be earned by saving it:
Q principal + interest = 1+r, where r is the interest rate
e |f international borrowing and lending are allowed, the domestic country
will “export” current consumption (i.e., borrow).
U The domestic country initially has a lower relative price of current
consumption 1/(1+r)
U The domestic country initially has a higher interest rate r.
U A higher interest rate r implies a higher return to investment:
investment is highly productive/ profitable so that the domestic

country borrows from foreign lenders.

Foreign Direct Investment

e Foreign direct investment refers to investment in which firm in one
country directly controls or owns a subsidiary in another.

e |f a foreign company invests in at least 10% of the stock in a
subsidiary, the two firms are typically classified as a multinational
corporation.

U 10% or more of ownership in stock is deemed to be sufficient
for direct control of business operations.
Q In addition, international borrowing and lending sometimes

occurs between a parent company and its subsidiary.
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Theory of Multinational Corporations

e Why are multinational corporations created and why do they undertake
direct foreign investment?

e \We rephrase these questions into those dealing with

1. Location: why is a good produced in two countries rather than
in one country and then exported to the second country?

2. Internalization: why is production in different locations done
by one firm rather that by separate firms?

e Why production occurs in separate location is often determined by

O the location of necessary factors of production:
= mining occurs where minerals are;
= labor intensive production occurs where
relatively large pools of labor live.
O transportation costs and other barriers to trade may also
influence the location of production.
O These factors also influence the pattern of trade.

e Internalization occurs because it is more profitable to conduct
transactions and production within a single organization than in
separate organizations. Reasons for this include:

1. Technology transfers: transfer of knowledge or another form of
technology may be easier within a single organization than through a
market transaction between separate organizations.

O Patent or property rights may be weak or non-existent.
O Knowledge may not be easily packaged and sold.
2. Vertical integration involves consolidation of different stages of a

production process.
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O Vertical integration would involve consolidation of one
firm that produces a good that is used as an input for another
firm.

Q This may be more efficient than having production
operated by separate firms.

O For example, having farms and flour mills
consolidate into one organization to make flour may be more
efficient that have farms and flour mills as separate

organizations.

TABLE 7-1 Employment by Foreign-Owned Firms in the United States

As Percent of Total Nonfarm As Percent of
Employment Manufacturing Employment
1977 1.5 3.8
| 2002 4.2 14.6

Source: U.S. Commerce Department.

Foreign Direct Investment in the US

Direct foreign investment, percent of GNP (annual average)

3.5

3.0 1

2.5
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1.5
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0.5 9

||||||||||||||||||||||||||||||||||

1970 1975 1980 1985 1990 1995 2000 2004

Figure 7-5

Foreign Direct Investment in the United States

Foreign direct investment flows into the United States surged in 1986—1989 and again after 1992, rap-
idly raising the share of U.S. production controlled by foreign firms.

Source: U.S. Commerce Deptartment.
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Summary

1. A simple model of international labor mobility predicts that labor will

migrate to countries with higher labor productivity and higher wage rates.
U Real wages are predicted to fall due to immigration
U Real wages are predicted to rise due to emigration

2. Due to the fact that countries do not produce the same goods, due to
differences in technology and due to immigration barriers; real wages
across countries are far from equal.

3. International borrowing and lending can be described as intertemporal
trade, where countries with profitable investment opportunities borrow
funds today and repay lenders in the future, benefiting both borrowers and
lenders.

4. The price of current consumption relative to the price of future
consumption is a function of the interest rate.

5. Multinational corporations undertake foreign direct investment,

U possibly because locating production in foreign countries is
efficient,
U possibly because internalizing technology transfers is efficient or

U possibly because vertical integration is efficient.

Figure 7A1-1 .
Marginal product
Showing that Output Is Equal to the of labor, MPL

Area Under the Marginal Product
Curve

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

MPL

< > Labor
input, L
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Figure 7A1-2

Marginal product

The Distribution of Income of labor, MPL
Labor income is equal to the real wage
times employment. The rest of output
accrues as income to the owners of
capital.
Income of
capitalists
w/P
Wages
MPL
Labor
input, L
Figure 7A2-1
g Future
Determining Home's Intertemporal consumption
Production Pattern Isovalue lines with slope - (1 + )
At a world real interest rate of r,
Home's investment level maximizes the —
value of production over the two peri- TN
ods that the economy exists. Intertemporal
a production
QG+ ———— 2 — possibility
frontier
|
|
Qp Present
v~ consumption

Investment
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Figure 7A2-2

Determining Home's Intertemporal
Consumption Pattern

Home's consumption places it on
the highest indifference curve
touching its intertemporal budget
constraint. The economy exports
0y — Dp units of present consump-
tion and imports Dr— Q- = (1 + 1)
X (Qp — Dp) units of future con-
sumption.

Figure 7A2-3

Determining Foreign’s Intertemporal
Production and Consumption Patterns

Foreign produces at point @* and
consumes at point D*, importing

D7 — Qf units of present consumption
and exporting Q7 - DF =(1+r) X
(D = @F) units of future consump-
tion.

Imports

Future Indifference curves
consumption
D -
Intertemporal
budget constraint,
Dp+ De/(1+7)
=Qp+ Qc/(1+71)
Q L_
I I
I I
I I
I I
1 1
T T
Dy Qp Present
consumption
Exports
Future
consumption
Intertemporal
Qr A4 — budget constraint,
F Q* Dg+Dg/(1+7r)
IN =@z +Qz /(1+7)
I
Exports |
|

D\ ——— - —

|

|

f
Q: D

Present
S~ consumption
Imports
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Figure 7A2-4

International Intertemporal
Equilibrium in Terms of Offer
Curves

Equilibrium is at point E (with inter-
estrate r') because desired Home
exports of present consumption
equal desired Foreign imports and
desired Foreign exports of future
consumption equal desired Home
imports.

Foreign exports of future
consumption (Q# — Dg) and Home

imports of future consumption (D — Q) P
Q-D | _ _ _ F
= DF - QF

I

I

I

I

I

|

I

slope=(1+r1) |
I
o Qp - Dp=Dp - Q

Home exports of present
consumption (Qp — Dp) and Foreign
imports of present consumption (D5 — Q)
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