
PART TWO

INTERNATIONAL TRADE
THEORY AND POLICY
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2

Comparative Advantage
and the Gains from Trade

THE ISSUES

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

• Why countries trade and how they gain from trade.

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

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

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

PRICES AND TRADE PATTERNS

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

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

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

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

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

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

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

PRODUCTION, CONSUMPTION, AND TRADE IN A SINGLE GOOD

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

Equilibrium Before Trade Is Opened

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

When domestic markets are perfectly competitive, the supply curve is the sum of the
marginal cost curves of domestic firms. Accordingly, the area under the supply curve mea-
sures the total cost of camera production. (Strictly speaking, it measures the total variable
cost, but fixed cost plays no role in this analysis.) If OA cameras are produced, total cost is
given by the area of the triangle OAE. But total payments to producers (revenues) are given
by the area of the rectangle OAEP. Therefore, the area of the triangle OEP measures profit
or producer surplus.
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Production, Consumption, and Trade in a Single Good 21
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FIGURE 2-1
Trade in a Single Good
The domestic demand curve is DH , the domestic supply curve is SH , and the domes-
tic price is OP before trade is opened; the quantity OA is produced to meet domestic
demand. When trade is opened at the world price OP ′, production falls to OQ, consump-
tion rises to OC, and QC is imported to close the gap. Before trade, producer surplus was
OEP, and consumer surplus was PET. After trade, producer surplus is OE ′ P ′, and con-
sumer surplus is P ′E ′′T . Hence, producer surplus falls by P ′E ′EP, but consumer surplus
rises by P ′E ′′EP, which is E ′E ′′E larger than the fall in producer surplus. This is the wel-
fare gain from trade. The production effect of opening trade is QA, which contributes
E ′KE. This welfare gain results from the substitution of low-cost foreign output for
high-cost domestic output. The consumption effect is AC, which contributes KE ′′E . This
welfare gain results from the increase in consumption caused by the reduction in price.

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

Equilibrium After Trade Is Opened

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

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

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

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

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

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

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

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

!W = 1
2 × QC × PP ′ = 1

2 × !M × !p.

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

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

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

!W = − 1
2 × (QQ ′ + C ′C) × P ′P ′′.

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

!W = − 1
2 × !M × pw × t,

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

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

Effects of an Import Tariff

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

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

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

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

PRODUCTION AND CONSUMPTION IN GENERAL EQUILIBRIUM

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

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

Supply Conditions

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

The position and shape of the transformation curve depend on the quantities of land,
labor, and other resources with which the country is endowed and on its technology. If it
had more land, it could produce more grain; the distance OT ′ would be longer, and the
whole transformation curve would be steeper. If it had a better way of making cameras,
it could produce more cameras; the distance OT would be longer, and the transformation

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

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


Production and Consumption in General Equilibrium 25

Quantity
of Cameras

Q
ua

nt
it

y
of

 G
ra

in

0

D

BTX1

X2

T '

B '

FIGURE 2-3
The Production Transformation Curve
The position and shape of the curve TT ′ depend on the country’s supplies of the factors
of production and on its technology. When the relative price of a camera is given by the
slope of the line BB ′, the country will produce at D. Its camera output will be OX1, and
its grain output will be OX2. As the slope of BB ′ is OB ′/OB or X2 B ′/X2 D, and X2 D equals
OX1, the relative price of a camera can be written as X2 B ′/OX1. Hence, the country’s
national product measured in grain will be OX2 + OX1 × (X2 B ′/OX1), or OX2 + X2 B ′,
which equals OB ′. Similarly, its national product measured in cameras will be OB.

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

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

Prices, Outputs, and National Product

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

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

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

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

Relative price of a camera = OB ′

OB
.

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

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

value of national product

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

Dividing both sides by the price of grain, we have

value of national product
price of grain

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

,

or

national product measured in grain

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

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

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

OX1
= OX2 + X2B ′ = OB ′.

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

1
grain output is OX ′

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

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

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

= OB ′ ÷ OB ′

OB
= OB ′ × OB

OB ′ = OB.

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

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

3This equation follows from the fact that

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

so that

national product measured in cameras

= national product measured in grain ×
price of grain

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

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

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

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

Demand Conditions

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

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

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

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

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

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

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

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

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

Equilibrium in the Closed Economy

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

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

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

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


30 Comparative Advantage and the Gains from Trade

Quantity
of Cameras

Q
ua

nt
it

y
of

 G
ra

in

0

E

BTQ1

Q2

T '

B '

U1

FIGURE 2-6
Equilibrium in the Closed Economy
Under competitive conditions, equilibrium will be established at E . Camera output will
be OQ1 and will equal the demand for cameras. Grain output will be OQ2 and will equal
the demand for grain. The relative price of a camera will equal the slope of the line
BB ′, and real national product will be OB measured in cameras.

Two features of this equilibrium deserve special attention:

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

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

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

TRADE IN GENERAL EQUILIBRIUM

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

Equilibrium in the Open Economy

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

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

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

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

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

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

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

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

= OF ′

OF
.

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

price of a camera
price of grain

= MD
MP

= quantity of grain exports
quantity of camera imports

,

and

quantity of camera imports × price of a camera

= quantity of grain exports × price of grain.

The country’s foreign trade is balanced.

Decomposing the Gains from Trade

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

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

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

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

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

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

DETERMINATION OF INTERNATIONAL PRICES

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

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

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

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

Equilibrium with Trade Between Two Countries

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

The Terms of Trade and Gains from Trade

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

Comparative Advantage Once Again

Figure 2-9 has several uses. It shows how world prices are established. They
must clear the unified national markets of the trading countries by equating one country’s
demand for imports to the other’s supply of exports. It shows that each country gains
from trade and how the gains are distributed. Domestic consumers move from E to P and
thus reach the higher indifference curve U1. Foreign consumers move from E∗ to P∗ and
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Offer Curves and International Equilibrium 37

thus reach the higher indifference curve U2. Finally, it illustrates the law of comparative
advantage.

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

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

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

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

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

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

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

OFFER CURVES AND INTERNATIONAL EQUILIBRIUM

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

Deriving an Offer Curve

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

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

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

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

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

Combining Offer Curves

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

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

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

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

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

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

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

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

Offer Curves and the Effects of an Import Tariff

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

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

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

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

Note 2-2
Measuring the Level of a Tariff

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

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

p1 = (1 + t)p∗
1 .

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

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

p = p1

p2
= (1 + t)

p∗
1

p∗
2

= (1 + t)p∗,

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

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

W ′V ′

OV ′ = (1 + t)
Z ′V ′

OV ′ ,

and

W ′V ′

Z ′V ′ = 1 + t.

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

t = W ′Z ′

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

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

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

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

SUMMARY

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

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

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

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

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

RECOMMENDED READINGS

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

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

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

QUESTIONS AND PROBLEMS10

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

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

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

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

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

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

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

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