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~commodity world, the United Kingdom would then have a

comparative advantage in cloth.
According to the law of comparative advantage, the United States should spe-

cialize in producing wheat and export some of it in exchange for British cloth.
This is exactly what we concluded earlier with the law of comparative advantage
based on the labor theory of value, but now our explanation is based on the oppor-

tunity cost theory.

2.5c The Production Possibility Frontier under Constant Costs

Opportunity costs can be ilustrated with the production possibility frontier, or
cransformation curve. The production possibility frontier is a curve that shows
the alternative combinations of the two commodities that a nation can produce by
fully utilizing all of its resources with the best technology available to it.

Table 2.4 gives the (hypothetical) production possibility schedules of wheat (in.
million bushels/year) and cloth (in million yards/year) for the United States and:
the United Kingdom. We see that the United States can produce 180W and 0C,.
150W and 20C, or 120W and 40C, down to OW and 120C. For each 30W that the
Uhited States gives up, just enough resources are released to produce an additional
20C. That is, 30W = 20C (in the sense that both require the same amount of
resources). Thus, the opportunity cost of one unit of wheat in the United States is
{1W = 24C (the same as in Table 2.2) and remains constant. On the other hand, the
United Kingdom can produce 60W and 0C, 50W and 20C, or 40W and 40C,
down to OW and 120C. It can increase its output by 20C for each 10W it gives u
Thus, the opportunity cost of wheat in the United Kingdom is 1W
remains constant. :

The United States and United Kingdom production possibility schedules given
in Table 2.4 are graphed as production possibility frontiers in Pigure 2.1. Each point
on a frontier represents one combination of wheat and cloth that the nation can:
produce. For example, at point A, the United States produces 90W and 60C. At
point A’, the United Kingdom produces 40W and 40C. :

TABLE 2.4. Prod_ucﬁon Possibility. Schedules for Wheat
and Cloth in the United States and the United Kingdom

United States United Kingdom

Wheat Cloth Wheat . Cloth
180 0 60 0
150 20 50 20
120 40 40 40
90 60 30 60
60 80 20 80
30 100 10 100
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more W.heat, they must give up some of their cloth production. The .

production posﬁbility frontiers of both nations are straight lines reflects the ..

their opportunity costs are constant. That is, for each additional 1W to be produc.

the United States must give up %3C and the United Kingdom must give up 2C, no

matier from which point on its production possibility frontier the nation starts, ,

i Ccf)nstant opportunity costs arise when (1) resources or factors of production
are e.lther perfect substitutes for each other or used in fixed proportion in the pro-
duction of both commodities, and (2} all units of the same factor are homo encl:ous
or ot_” exactly the same quality, Then, as each nation transfers resources from tghe ro-
duction of cloth to the production of wheat, it will not have to use resourcespthat
are less 'and less suited to wheat production, no matter how much wheat it is alread
producing, The same is true for the production of more cloth. Thus, we have conj—[
stant costs in the sense that the same amount of one commodity inu’st be given u
to proc}uce each additional unit of the second commodity. e P

Wh_lle opportunity costs are constant in each nation, they differ among nations
providing the basis for trade. Constant costs are not realistic, however. They are dis—’
cussed only because they serve as a convenient introduction to the more realistic
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a two-nation, two-commodity world, the United Kingdom would then have a
comparative advantage in cloth.

According to the law of comparative advantage, the United States should spe-
cialize in producing wheat.and export some of it in exchange for British cloth.
“This is exactly what we concluded earlier with the law of comparative advantage
based on the labor theory of value, but now our explanation is based on the oppor-

tunity cost theory.

2.5¢ The Production Possibility Frontier under Constant Costs

Opportunity costs can be illustrated with the production possibility frontier, or
transformation curve. The production possibility frontier is a curve that shows
the alternative combinations of the two commodities that a nation can produce by
fully utilizing all of its Tesources with the best technology available to it.

Table 2.4 gives the (hypothetical) production possibility schedules of wheat (in
million bushels/year) and cloth (in million yards/year) for the United States and
the United Kingdom. We see that the United States can produce 180W and 0C,
150W and 20C, or 120W and 40C, down to OW and 120C. For each 30W that the
United States gives up, just enough resources are released to produce an additional
20C. That is, 30W = 20C (in the sense that both require the same amount of
resoutces). Thus, the opportunity cost of one unit of wheat in the United States is
1W = 23C (the same as in Table 2.2) and remains constant. On the other hand, the
United Kingdom can prodice 60W and 0C, 50W and 20C, or 40W and 40C,
down to OW and 120C. It can increase its output by 20C for each 10W it gives u
Thus, the opportunity cost of wheat in the United Kingdom is 1W = 2C and
remains constant. ,

The United States and United Kingdom production possibility schedules given
in Table 2.4 are graphed as production possibility frontiers in Figure 2.1.Each point.:.
on 2 frontier represents one combination of wheat and cloth that the nation can

produce. For example, at point A, the United States produces 90W and 60C. At

point A’ the United Kingdom produces 40W and 40C.

TABLE 24 Production Possibility. Schedules for Wheat
and Cloth in the United States and the United Kingdom

United States United Kingdom
Wheat Cloth Wheat . Cloth
180 0 60 O
150 20 50 20
120 40 40 40
90 60 30 60
60 80 20 80
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I]ZIGI;RE ZThl - The Production Possibility Frontiers of the United States and the United
S rl;ig 31{41 The U.S.'and UK. production frontiers are obtained by plotting the values in
h :Odtlal C‘;S m e ﬁc})}nncr's are downward, or negatively sloped, indicating that as each nation
‘ ore wheat, it must give up some cloth. Straight-li i ibili

tiers reflect constant opportunity costs. ' ghline production POSSlblhtY_ fron-

Points 1.nside_, or below, the production possibility frontier are also possible but
are inefficient, in the sense that the nation has some idle resoizrces and/or is not
gsmtg thef best' technology available to it. On the other hand, points above the pro-
3:;];1 ;cl;?e tr;n:}ti:rnzzir;r::‘:)t be achieved with the resources and technology currently

The fiownward, or negative, slope of the production possibility frontiers in Fig-
ure 2.1 mdlcatc_s that if the United States and the United Kingdom want to produfe
more wheat, they must give up some of their cloth production. The fact that the
pro.ducuon pos'mb_i]ity frontiers of both nations are straight lines reflects the fact that
their opportunity costs are constant. That is, for each additional 1W to be produced
the United States must give up %C and the United Kingdom must give up 2C n,
atier from which point on its production possibility frontier the nation starts. P

' Constant opportunity costs arise when (1) resources or factors of production
are glther perfect substitutes for each other or used in fixed proportion in the pro-
duction of both commodities, and (2) all units of the same factor are homo en§ous
or of exactly the same quality. Then, as each nation transfers resources from tghe ro-
duction of cloth to the production of wheat, it will not have to use resourcesfzhat
are less and less suited to wheat production, no matter how much wheat it is alread
producmg._The same is true for the production of more cloth. Thus, we have ccvnY
stant costs in the sense that the same amount of one commodity 'mu,st be given .
to produce each additional unit of the second commodity. e *

Wh.ﬂe opportunity costs are constant in each nation, they differ among nations
providing the basis for trade. Constant costs are not realistic, however. They are dis—’
cussed only because they serve as a convenient introduction to thie more realistic
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2 6 The Basis for and the Gains from Trade under
Constant Costs .
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We have seen that the opportunity cost of wheat is equal to the amount of cloth
that the nation must give up o release just enough resources to produce one addi-
tional unit of wheat. This is given by the (absolute) slope of the production possi-

bility frontier, or transformation curve, and is sometimes referred to as the marginal

rate of transformation.
Figure 2.1 shows that the (absolute) slope of the U.S. transformation curve is

120,40 = %3 = opportunity cost of wheat in the United States and remains constant. -

The slope” of the UK. transformation curve is 2o = 2 = opportunity cost of
wheat in the United Kingdom and remains constant. On the assumptions that
prices equal costs of production and that the nation does produce both some wheat
and some cloth, the opportunity cost of wheat is equal to the price of wheat relative
to the price of cloth (Pu/P)

Thus, Po/Pe = %3 in the United States, and inversely P/Py, =% = 15.In the
United Kingdom, Py/Pc = 2, and Po/Pw = Y. The lower Py/Pc in the United
States (%3 as opposed to 2) is a reflection of the US. comparative advantage in
wheat. Similarly, the lower P,/Py in the United Kingdom (% s opposed to %)
reflects its comparative advantage in cloth. Note that under constant costs, P,/P.is
determined exclusively by production, or supply, considerations in each nation.’
Demand considerations do not enter at all in the determination of relative com-
modity prices.

To conclude, we can say that the difference in relative commodity prices between
the two nations (given by the difference in the slope of their transformation curves)
is a reflection ‘of their comparative advantage and provides the basis for mutually

beneficial trade.

2.6A Hlus

In the absence of trade, a nation can only consume the commodities that it pro-

duces. As a result, the nation’s production possibility frontier also represents its con-

sumption frontier- Which combination of commodities the nation actually chooses to
produce and consume depends on the people’s tastes, or demand considerations.

tration of the Gains from Trade

In the absence of trade, the United States might choose to produce and consume

combination 4 (90W and 60C) on its production possibility frontier (see Figure

2.2), and the United Kingdom might choose combination A’ (40W and 40C).

With trade possible, the United States would specialize in the production of '
“ . wheat (the commodity of its comparative advantage) and produce at point B (180W
eat (the ComImOEY = 57 = o e ontier. Similarly, the United Kingdom would

= T~ 1

120
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0 180 0 40 80
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FIGURE 2.2. The Gains from Trade. In the absence of trade, the United States pro-
d.uc.es and consumes at A, and the United Kingdom at A’ With trade, the United States spe-
cmhzes_ in the production of wheat and produces at B, while the United Kingdom
specializes in the production of cloth and produces at B”. By exchanging 70W for 70C with
the_.Unjted Kingdom, the United States ends up constiming at E {and gains 20W and 10C)

while the United Kingdom ends up consuming at E” (and gains 30W and 10C}). ,

United States then exchanges 70W for 70C with the United Kingdom, it ends up
consumning at point E (110W and 70C), and the United Kingdom ends up con-
suming at E” (70W and 50C). Thus, the United States gains 20W and 10C from
trade (compare point E with point A4 in Figure 2.2), and the United Kingdom gains
30W and 10C (compare point A” with point E 4.

The increased consumption of both wheat and cloth in both nations was made
possible by the increased output that resulted as each nation specialized in the pro-
duction of the commodity of its comparative advantage. That is, in the absence of
trade, the United States produced 90W and the United Kingdom 40W, for a total of
130W. With specialization in production and trade, 180W are produced {all in the
United States). Similarly, in the absence of trade, the United States produced 60C
and the United Kingdom 40C, for a total of 100C. With specialization in produc-

- tion ?,nd trade, 120C are produced (all in the United Kingdom).

It is this increase in output of 50W and 20C resulting from specialization in pro-
duqnon that is shared by the United States and the United Kingdom and represents
their gains from trade. Recall that in the absence of trade, the United States would
not specialize in the production of wheat because it also wanted to consume some
cloth. Similarly, the United Kingdom would not specialize in the production of
cloth in the absence of trade because it also wanted to consume some wheat. |

68 Relative Commodity Prices with Trade

We can gain a deeper undgrstanding of our trade model by usiﬁg the supply and
dommnd curves for wheat and cloth shown in Figure 2.3. Figure 2.3 will also help us
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FIGURE 2.3. Equilibrium-Relative Commodity Prices with Demand and Supply. In
the left panel. Spus+ux; is the combined U.S. and UK. supply curve of wheat. It shows that
the United States could produce a maximum of 180W = OB at Py/Pg = %3, while the
United Kingdom could produce a maximum of 60W = BB* at Py/Pc = 2. Dyus+uky is
the combined demand curve for wheat of the United States and the _United‘K.ingdom with
trade. Dyyus+uk) intersects Syus+uk) at point E, resulting in the equilibrium quantity of
180W (all of which is produced in the United States) and equilibrium price of Pp/Pc = 1
with trade. The right panel shows equilibrium for cloth at the intersection of Dgyk+us)
with Scuk+us) at point E” with 120C (all of which is produced in the United Kingdom)
and Pe/Pyw =1, . .

see how the equilibrium-relative commodity price with specialization in produc-
tion and trade is determined. : '

In the left panel of Figure 2.3, Syyus+uk) is the combined supply curve of wheat
of the United States and the United Kingdom if both countries used all of their
resources to produce only wheat. Distance 0B = 180W represents the maximum
quantity of wheat that the United States could produce with complete specializa-
tion in wheat production at the constant opportunity cost of Py/Pc = % (just as in
the left panel of Figure 2.2). Distance BB* = 60W is the maximum quantity of
wheat that the United Kingdom could produce at the constant opportunity cost of
Py/Pc =2 (as in the right panel of Figure 2.2). Thus, 240W is the maximum com-
bined total quantity of wheat that the United States and the United Kingdom could
produce if both nations-used all of their resources to produce wheat. As a result, the
Swius+uky curve is vertical at 240W.

Suppose that, with trade, the combined demand curve for wheat of the United
States and the United Kingdom is Dyys+uk), as shown in the left panel of Figure 2.3.
Dwus+uk) intersects Spyus+ux) at point E, determining the equilibrium quantity of
180W and the equilibrium relative price of Py/Pc = 1 with trade (the same as in the
left panel of Figure 2.2). Note that, with trade, wheat is produced only in the United
_ States, and the United States specializes completely in the production of wheat.

We can do the same for cloth. In the richt panel of Figure 2.3. Scqie+17q) 15 the )

Empirical Tests of the Ricardian Model . R i

both countries used all of their resources to produce only cloth. The United King-
dom can produce a maximum of 120C = 0B’ at the constant Po/Pyy = 14 and the
United States can produce a maximum of another 120C = B’B” at the constant
Pc/PW = 3/2 (as in Figure 22) ’

Suppose that, with trade, the combined demand for wheat of the United Kingdom
and the United States is Dgax+us) as shown in the right panel of Figure 2.3.
Dck+us) intersects Scuk+us) at point E’, determining the equilibrium quantity of
120C and the equilibrium-relative price of Pc/Pw = Py/Pc =1 (the same as in the

right panel of Figure 2.2). Note that, with trade, cloth is produced only in the United

Kingdom, and the United Kingdom specializes completely in the production of cloth.

Finally, note that with complete specialization in production in both countries,
the equilibrium-relative commodity price of each commodity is between the pre-
trade relative commodity price in each nation (see both panels of Figure 2.3). How-
ever, if in the left panel of Figure 2.3 Dyus+uxy were lower and intersected
Swws+uk) between points 0 and B on the horizontal portion of Syus+ux) at Pw/Pc
= 2, trade would take place at the pretrade relative commodity price of wheat of
Py/Pc = % in the United States and the United Kingdom would receive all the
gains from trade. This would occur if the United Kingdom were a small country that
specialized completely in'the production of cloth and the United States were larger
and did not specialize completely in the production of wheat (see Problem 10, with
answer at the end of the book). This is known as the small-country case and shows
the “importance of being unimportant” This benefit, however, is not without cost
since the small nation (here, the United Kingdom) faces the risk of a possible future
reduction in demand for the only commodity it produces.

2.7 Empiricai Tests of the Ricardian Model

We now examine the results of empirical tests of the Ricardian trade model. We will
see that if we allow for different labor productivities in various industries in differ-
ent nations, the Ricardian trade model does a reasonably good job at explaining the

* pattern of trade.

The first such empirical test of the Ricardian trade model was conducted by
MagDougall in 1951 and 1952, using labor productivity and export data for 25
industries in the United States and the United Kingdom for the year 1937.

Since wages were twice as high in the United States as in the United Kingdom,
MacDougall argued that costs of production would be lower-in the United States in
those industries where American labor was more than twice as productive as British
labor. These would be the industries in which the United States had a comparative
advantage with respect to the United Kingdom and in which it would undersell the
United Kingdom in third markets (i.e.,in the rest of the world). On the other hand,
the United Kingdom would have a comparative advantage and undersell the United
States in those industries where the productivity of British labor was more than
one-half the productivity of American labor.

In his test MacDougall excluded trade between the United States and the United
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the differences in labor productivity between the two nations. At the same time,
both nations faced generally equal tariffs in third markets. The exclusion of trade
between the United States and the United Kingdom did not bias the test because
their exports to each other constituted.less than 5 percent of their total exports.

Figure 2.4 summarizes MacDougail’s results. The vertical axis measures the ratio
of output per U.S. worker to output per UK. worker. The higher this ratio, the
greater the relative productivity of U.S. labor. The horizontal axis measures the ratio
of U.S. to UK. exports to third markets. The higher this ratio, the larger are U.S,
exports in relation to UK. exports to the rest of the world. Note that the scales are
logarithmic (so that equal distances refer to equal percentage changes) rather than
arithmétic (where equal distances would measure equal absolute changes).

The points in the figure exhibit a clear positive relationship (shown by the colored
line) between labor productivity and exports. That is, those industries where the
productivity of labor is relatively higher in the United States than in the United
Kingdom are the industries with the higher ratios of U.S. to UK. exports. This was
true for the 20 industries shown in the figure (out of the total of 25 industries stud-
ied by MacDougall). The positive relationship between labor productivity and
exports for the United States and the United Kingdom was confirmed by subse-
quent studies by Balassa using 1950 data and Stern using 1950 and 1959. Additional
and more recent confirmation of the Ricardian trade model is provided by Golub
(see Case Study 2-4).

These empirical studies all seem to support the Ricardian theory of comparative
advantage. That is, the actual pattern of trade seems to be based on the different
labor productivities in different industries in the two nations. Production costs other

Qutput per U.S. Worker
Output per U.K. Worker
6 - )
Tin cans
5| I o
4 | Pig Iron
: I ]
3 b | Machine: @ Radios
Glass g Motor
containers  Cars
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U.S. Exports
U.K. Exports

FIGURE 2.4. Relatuve Labor Productivities and Comparative Advantage—United
States and United Kingdom. The figure shows a positive relationship between labor pro-
ductivity and export shares for 20 industries in the United States and the United Kingdom,
thus confirming the Ricardian trade model.

Source: Adapted from G.D.A. MacDougall, “British and American Exports: A Study Suggested by the

mpirical Tésts of the Ricardian Model
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than labor costs, demand considerations, political ties, and various obstructlons tq
the flow of international trade did not break the link between relative labor pro-
ivi export shares. ;
dui)m:l:atyp?)rslfiblepquestion remained. Why did the United States not f:aptti;:e th¢
entire export market from the United Kingdom {rather than or.ﬂy a rising i are o
exports). in those industries where it enjoyed a cost advantage (i.., “;here tDe rat;lc;
of the productivity of U.S. labor to UK. labor was greater than 2) MacDougal
answered that this was due mainly to product differentiation. That is, the output of
wstrv in the United States and the United Kingdom is not .homoge:
neous. An American car is not identical to a British car. Even if the American car 1
cheaper, some consumers in’the rest of the world may still prefer the .Britlsh car
Thus, the United Kingdom continues to export somie cars even at a higher price
However, as the price difference grows, the United Kingdom’s share of car e)l(poxg
can be expected to decline. The same is true for most other products. Slnmllar y, th
Uhited States continues to export to third markets some commod.llnes in which i
has a cost disadvantage with respect to the United Kingdom. We will return to thi
i nt point in Section 6.4A.
lm%?ffetz thpough the simple Ricardian trade mode} has to a large extent bie
empirically verified, it has a serious shortf:ommg n thatilt assumes r.ath(.er thas
explains comparative advantage. That is, Ricardo and classical economusts 1n gen

the same industry 1

eral provided no explanation for the differencc in labor productivity and compat
ative advantage between nations, and they could not say much about_ the effect_p
international trade on the earnings of factors of productlon_. By prov1d1r.1g answer
to both of these important questions, the Hec-ksch.errOhlm model (discussed 1
Chapter 5) theoretically improves upon the Ricardian model.

1. ‘This chapter examined the development of trade theory from the mercantilist

to Smith, Ricardo, and Haberler and sought to answer two basic questions: (a
T T At i oniee Fram frade? and (B What 18 the =

mmary
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2. The mercantilists believed that a nation could gain in international trade only
at the expense of other nations. As a result, they advocated restrictions on
imports, incentives for exports, and strict government regulation of all eco-
nomic activities.

3. According to Adam Smith, trade is based on absolute advantage and benefits
both nations. (The discussion assumes a two-nation, two-commodity world.)
That is, when each nation specializes in the production of the commodity of
its absolute advantage and exchanges part of its output for the commodity of
its absolute disadvantage, both nations end up consuming more of both com-
modities. Absolute advantage, however, explains only a small portion of inter-
national trade today.

4. David Ricardo introduced the law of comparative advantage. This postulates

that even if one nation is less efficient than the other nation in the production

of both commodities, there is still a basis for mutuaily beneficial trade {as long
as the absolute disadvantage that the first nation has with respect to the second
is not in the same proportion in both commodities). The less efficient nation
should specialize in the production and export of the commodity in which its
absolute disadvantage is less. (This is the commeodity of its comparative advan-
tage.) Ricardo, however, explained the law of comparative advantage in terms
of the labor theory of value, which is unacceptable.

Gottfried Haberler came to the “rescue” by explaining the law of comparative

advantage in terms of the opportunity cost theory. This states that the cost of a

commoedity is the amount of a second commodity that must be given up to

release just enough resources to produce one additional unit of the first com-
modity. The opportunity cost of a commodity is equal to the relative price of
that commodity and is given by the (absolute) slope of the production possibil-
ity frontier. A straight-line production possibility frontier reflects constant
opportunity costs.

6. In the absence of trade, a nation’s production possibility frontier is also its
consumption frontier. With trade, each nation can specialize in producing the
commodity of its comparative advantage and exchange part of its cutput with
the other nation for the commodity of its comparative disadvantage. By so
doing, both nations end up consuming more of both commodities than with-
out trade. With complete specialization, the equilibrium-relative commodity
prices will be between the pretrade-relative commodity prices prevailing in
each nation.

7. The first empirical test of the Ricardian trade model was conducted by Mac-

- Dougall in 1951 and 1952 using 1937 data. The results indicated that those
industries where labor productivity was relatively higher in the United States
than in the United Kingdom were the industries with the higher ratios of U.S. to
UK. exports to third markets. These results were confirmed by Balassa using
1950 data, Stern using 1950 and 1959 data, Golub using 1990 data, and Golub
and Hsieh using 1972-1991 data, Thus, it can be seen that comparative advan-
tage seems to be based on a difference in labor productivity or costs; as postulated

by Ricardo. However, the Ricardian model explains neither the reason for the

A eararmea 111 1ahmre svpecdirmficridcr e mmete artmee 1o b oo e thhoa odoa ek d e b asen

@




52

Basis for trade

Gains from trade

Pattern of trade

Mercantilism

Absohite advantage
Laissez-faire

Law of comparative advantage

What are the basic questions that we seek to

answer in this chapter? In what way is the

model presented in this chapter an abstraction

or a simplification of the real world? Can the
model be generalized?

What were the metcantilists’ views on trade?
How does their concept of national wealth dif-
fer from today’s view?

Why is it important to study the mercantilists’
views on trade? [How were their views different
from those of Adam Smith? What is the rele-
vance of all this today?

What was the basis for and the pattern of trade
according to Adam Smith? How were gains
from trade generated? What policies did Smith
advocate in international trade? What did he
think was the proper function of government in
the economic life of the nation?

In what way was Ricardo’s law of comparative
advantage superior to Smith’s theory of absolute
advantase? How do gains from trade arise with

Chapter 2. The Law of Comparative Advantage

In Chapter 3, we will examine the basis for and the gains from trade, as well as the pattern.
of trade in the more realistic case
Chapter 4, where we will see formally how the rate at which commaodities
in international trade is actually determined. This will also determine how
trade are in fact divided between the two trading nations.

of increasing costs. Our model will then be completed in

Labor theory of value
Opportunity cost theory
Production possibility frontier
Constant opportunity costs
Relative commodity prices
Complete specialization

- gmall nation in the second?

are exchanged
the gains from

Problems

Tuble 2.5 shows bushels of wheat and the yards
of cloth that the United States and the United
Kingdom can produce with one hour of labor
time under four different hypothetical situations.
‘In each case, identify the commodity in which

gain from trade in the first instance but only the

1. How is the combined supply curve of both
nations for each of the traded commeodities

53

determined? How is the equilibrivm-relative
commodity price determined with trade?

12,

What are the results of empirical testing of the
Ricardian model?

the United States and the United Kingdom have
an absolute advantage or disadvantage.

. .
2. With respect to Table 2.5, indicate in each case
the commodity in which each nation has a com-

parative advantage or disadvantage.

ABLE 2.5. Production Possibilities in the United States and the United Kingdom

Small-country case Case A Case B Case C Case D
asc
U.S. LK U.s. UK U.S U.K 3.5, U.K.
1 4 1 4 1 4
1 2 3 2 2 P, 1

‘What is the relationship between opportunit

tion of all commodities export anything to the
second nation? '
What is the exception to the law of compara-
tive advantage? How prevalent is it?
Why is Ricardo’s explanation of the law ©
comparative advantage unacceptable? Wha
acceptable theory can be wsed to explain th
law?

hether or not trade is possible and the basis
or.trade.

_ Ppose that in Case B in Table 2.5 the United
tates exchanges 4W- for 4C with the United
- Kingdom. ‘

How much does the United States gain?

(b) How much does the United Kingdom
. gain?

o)

costs and the production possibility frontier o
a nation? How does the production possibili
frontier look under constant opportunity cost
What is the relationship between the opportu
nity cost of a commodity and the relative pric
of that commodity? How can they be visu
ized graphicalty? .

. What is the range for mutually beneficial
trade?

@

How much would each nation gain if thes(
exchanged 4W for 6C instead?

U:s_'e the information for Case B in Table 2.5 and
ume that labor is the only factor of produc-
tion and is hormogeneous (1., all of one type).

1) ‘What is the cost in tferms of labor content of

© producing wheat and cloth in the United
States and the United Kingdom?

Why is a nation’s production possibility '
tier the same as its consumption frontier in the
absence of trade? How does the nation decide
how much of each commodity to consume
the absence of trade? :

o e e b

(b) What is the dollar price of wheat and cloth
in the United States if the wage rate is $67

(c) What is the pound price of wheat and
cloth in the United Kingdom if the wage
rate is 17

6. Answer the following questions with reference
to Problem 5.

(a) What is the dollar price of wheat and cloth
in the United Kingdom if the exchange
rate between the pound and the dollar is
L1 = $22Would the United States be able
to export wheat to the United Kingdom at
this exchange rate? Would the United
Kingdom be able to export cloth to the
United States at this exchange rate?

(b)

What if the exchange rate between the
dollar and the pound were £1 = $47

(c) What if the exchange rate were £1 = §12
(d)

What is the range of exchange rates that
it ANy thae T Initead Statec 00 ewhort



United Kingdom to export cloth to the
United States?

7. Assume that the data in Case B in Table 2.5 refer
to millions of bushels of wheat and millions of
vards of cloth. )

{a) Plot on graph paper the production fron-
tiers of the United States and the United
Kingdom.

(b) What is thg relative price of wheat (l.e,
Py/Pc in the United States and in the
United Kingdom?

{(c) What is the relative price of cloth (i.e.,
Po/Py in the United States and in the
United Kingdom?

8. Using the United States and United Kingdom
production frontiers from Problem 7, assume
that the no-trade or autarky point is 3W and
%4C (in million units) in the United States and
1,W and 1C in' the United Kingdom. Also
assume that with the opeming of trade the
United States exchanges 1W for 1C with the
United Kingdom. Show graphically for the
United States and the United Kingdom the
autarky (or no-trade) point of production and
consumption, the point of production and con-~
sumption with trade, and the gains from trade.

9. (2) What would be the equilibrium-relative
commodity price of wheat if Dywus+ux
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shifted up by one-third in the left panel of
Figure 2.3? How much wheat and cloth .

would the United States and the United
Kingdom then produce?

(b) What does the answer to part (a) imply -,

for Dcuk+us) in the right panel of Fig
ure 2.3¢

*10. What would happen if Dyus+ur) inter.
sected the horizontal portion of Spys+uk)
at Py/Pc = % and 120W in the left pane

of Figure 2.3? What would this imply for:

specialization in production and the distrib
ution in the gains from trade between th
two nations?

11. Draw a figure similar to Figure 2.2 showin
that the United Kingdom is now a small
country, half the size shown in the right pane
of Figure 2.2, and trades 20C for 30W with
the United States at Py/Pc = 2.

12. (2) How was the Ricardian trade mode
tested empirically? '

(b) In what way can the results be said ¢
confirm the Ricardian model? _

{¢) Why do we then need other trade models

13. How would you counter the argument tha
the United States needs to restrict textil
imports in order to save American jobs?

We now extend the theory of comparative advantage first to the case of more than tw
commiodities and then to the case of more than two nations. In each case, we will see th
the theory of comparative advantage is easily generalized.

A2.1 Comparative Advantage with More Than Two Commodities

Table 2.6 shows the dollar and the pound cost, or price, of five commodities in the United:
States and the United Kingdom. {In economics, “cost” includes the return to all factor
including “normal profits”; thus, “cost” and “price”’ are used interchangeably here.)

To determ.me whlch commodmes wﬂl be exported and imported by the United States:

IET R L -V o S L
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between the dollar and the pound is £1 = §2, the dollar prices of the commodities in the
United Kingdom are:

Commodity A B C D B

Dollar price in the UK. 12 8 6 4 2

At this exchange rate, the dollar prices of commodities A and B are lower in the United
States than in the United Kingdom; commodity C is equally priced in the two nations; and
the‘dollar prices of commodities D and E are lower in the United Kingdom. As a result’ the
United States will export commodities A and B to the United Kingdom and import c;)m—
modities D and E from the United Kingdom. Commodity C will not be traded.

TABLE 2.6.  Commodity Prices in the United States and United Kingdom

Commodity Price in the U.S. Price in the UK.
A . $2 L6
B 4 4
G 6 3
D 8 2
E 10 1

No.w assume that the exchange rate between the dollar and the pound is £1 = $3. The
dollar prices of the commodities in the United Kingdom would be:

Commodity ‘ A . B cC D B

Dollar price in the UK. 18 12 9 6 3

At this higher exchange rate, the dollar prices of commodities A, B, and C are lower in
the United States, while the doliar prices of commodities D and E are lower in the United
Kirgdom. Thus, the United States would export commodities A, B, and C to the United

Kingdom and import commodities D and E from the United Kingdom. Note that com-

modity C, which was not traded at the exchange rate of £1 = $2, is now exported by the
United States at the exchange rate of £1 = $3.

_ Finally, if the exchange rate were £1 = $1, the dollar prices of the commodities in the
United Kingdom would be:

Commodity A B e D B

Dollar price in the UK. 6 4 3 T2 1

II.I this case, the United States would export only commodity A to the United Kingdom
and imbort a].l Other commoditiar wrth the avranticor ~F crg e mdibo T forbia et cxrmatled o md
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The actual exchange rate between the dollar and the pound will settle at the level at-
which the value of U.S. exports to the United Kingdom exactly equals the value of the ULS. impotts.

from the United Kingdom (in the absence of other international transactions). Once this equi
librium exchange rate is established, we will be able to deter
ties are exported by the United States and which are exported by the United Kingdom.
Each nation will then have a comparative advan
the particular equilibrium exchange rate established. (We abstract here from the situatio
where the exchange rate remains out of equilibrium for long periods of time.)

What we can say on the basis of Table 2.6 is that the U.S. comparative advantage is

greatest in commodity A, and the United States must export at least this commodity. For this
the exchange rate between the dollar and the pound must be £1 > $0.33.

The United Kingdom’s comparative advantage is highest in commodity E, so that the
dity E. For this to be possible, the exchange

to be possible,

United Kingdom must export at least commo
rate between the dollar and the pound must be £1 < $10. This discussion can be general

ized to cover any number of commodities.

A2.2 Comparative Advantage with More Than Two Nations
Suppose that, instead of two nations and five commodities, we have two commoditi
(wheat and cloth) and five nations (A, B, C, D, and E). Table 2.7 ranks these nations fro

Jowest to highest in terms of their internal Pp/P
Py P will settle somewhere between 1 and 5. That is, 1 < Pw/Pc <5,

If the equilibrium Py/Pg = 3 with trade, Nations A and B will export wheat ta

Nations D and E in exchange for cloth. Nation C will not engage in international trade i
this case because its pretrade Py/P¢ equals the equilibrium Py/Pc with trade. Given a tra

equilibrium Pyt Pc = 4, Nations A,B, and C will export wheat to Nation E in exchange
cloth, and Nation I will not engage in international trade. If the equilibrium Py/Pc =

with trade, Nation A will export wheat to all the other nations, with the exception o

7

Nation B, in exchange for cloth.

This discussion can easily be extended to any nu
izing our analysis to many commodities and
bersome and is unnecessary. What is important at this point is that the conclusions reachi
on the basis of otr simple model with only two nations and two commodities can be gene!
Jlized and are indeed applicable to the case of many nations and many commodities.

mber of countries. However, general

TABLE 2.7. Ranking of Nations in Terms of Internal Py/Pc

Nation A B C D E
3 4 5

Py/Pc 1 2
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mine exactly which commodi-

tage in the commodities that it exports at;

‘tiade can be found in:

¢ values. With trade, the equilibritm

many nations at the same time becomes curmn

Problem St up an example of trade with three commodities and three nations in such
way that each of the three nations exports one of the commodities to, and imports one |
the commeodities from, each of the other two nations.

or adpll‘obltiljjn—s?llving approach to the material @& J. N. Bhagwati, “The Pure Theory of Intern
overed in this chapter, with many examples and tional Trade: " ' .
e problerms, e 1922 Ppra1 _egi\ Survey,” Economic Journal, March
D. Salvatore, Theory and Problems of International % JS Chl «

. . s : .S, pman, “A Survey of the Theory of Inter-
;gnamrcs, 4th ed. (New York: McGraw-Hill, 1996), national Trade,” Ecenometrica, July 196S?P3.rt lI‘1 ;1'
hs. 1,2 {sects. 2.1 to 2.3). 477519, Part II: pp. 685-760. i
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3.1 Introduction

This chapter extends our simple trade model to the more realistic case of increasing
opportunity. costs. Tastes or demand preferences are introduced with community
indifference curves. We then see how these forces of supply and demand determine
the equilibrium-relative commodity price in each nation in the absence of trade
“under increasing costs. This will also indicate the commuodity of comparative advan-
tage for each nation.

Subsequently, we examine how, with trade, each nation gains by specializing in
the production of the commodity of its comparative advantage and exporting
some of its output in exchange for the commodity of its comparative disadvan-
tage. The last section of the chapter shows how mutually beneficial trade is pos-
sible even when two nations are exactly alike except for tastes under increasing
cost conditions.
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3.2 The Production Frontier with Increasing Costs

present
and United Kingdom) and commodi

wheat).

Chapter 3. The Standard 'Theory of International Trade

g chapters, it will be convenient to generalize the
1 and Nation 2 (instead of the United States

ty X and commodity ¥ (instead of cloth and

in this and in the foliowin
ation and deal with Nation

The appendix to this chapter is a review of those aspects of production theory
ial presented in the appendices of the

that are essential for understanding the maters
chapters that follow. This and the subsequent appendices can be omitted without

loss of continuity in the text.

-

3.2 Ilustration of Increasing Costs :

It is more realistic for a nation to face increasing rather than constant opportunity

costs. Increasing opportunity costs mean that the nation must give up more and
more of one commodity to release just enough resources to produce each addi-

tional unit of another commodity. Increasing opportunity costs results in a produc-

tion frontier that is concave from the origin (rather than a straight line).

Figure 3.1 shows the hypothetical production frontier of commodities X andY fo
iers are concave from the origin

Nation 1 and Nation 2. Both production front
reflecting the fact that each nation incurs increasing opportunity costs in the pro-
duction of both commodities. :
Suppose that Nation 1 wants to produce more of commodity X, starting from
point A on its production frontier. Since at point A the nation is already utilizing all
of its resources with the best technology available, the nation can only produc
more of X by reducing the output of commodity Y. (In Chapter 2, we saw that th
is the reason production frontiers are negatively sloped.) :
Figure 3.1 shows that for each additional batch of 20X that Nation 1 produces,
must give up more and more Y. The increasing opportunity costs in terms of Y tha
Nation 1 faces are reflected in the longer and longer downward arrows in the fis
ure, and result in a production frontier that is concave from the otigin. '
Nation 1 also faces increasing opportunity costs in the production of Y.Thi
could be demonstrated graphically by showing that Nation 1.has to give U
increasing amounts of X for each additional batch of 20Y that it produces. How
ever, instead of showing this for Nation 1, we demonstrate increasing opportu
nity costs in the production of Y with the production frontier of Nation 21

Figure 3.1.
Moving upward from point A’ along the production frontier of Nation 2, W¢

observe leftward arrows of increasing length, reflecting the increasing amounts of X
that Nation 2 must give up to produce each additional batch of 20Y. Thus, concave

production frontiers for Nation 1 and Nation 2 reflect increasing opportunity co

in each nation in the production of both commodities.

The Production Frontier with Increasing Costs
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3.2¢ Reasons for Increasing Opportunity Costs and Different
Production Frontiers

3.3 Community Indifference Curves

Chapter 3. The Standard Theory of International Trade '

We have examined the meaning of increasing opportunity costs as reflected in con-

cave production frontiers. Put how do increasing opportuiity costs arise? And why
are they more realistic than constant opportunity costs?

Increasing opportunity cOsts arise because resources or factors of production E
are not homogeneous (i.¢., all units of the same factor are not identical or of the.
same quality) and (2) are not used in the same fixed proportion or intensity in the
produetion of all commodities. This means that as the nation produces more ofa
commodity, it must utilize resources that become progressively less efficient or less
suited for the production of that commodity. As a tesult, the nation must give up
more and more of the second commuodity to release just enough resources to pro-

duce each additional unit of the first commodity. .

For example, suppose some of 4 nation’s land is flat and suited for growing wheat,
and some is hilly and better suited for grazing and milk production. The nation
originally specialized in wheat but now wants to concentrate on itk:
By transferring its hilly areas from wheat growing to grazing, the nation gives up
very litdle wheat and obtains a great deal of milk. Thus, the opportunity cost of milk
:n terms .of the amount of wheat given up is inftially small. But if this transfer
process COntinues, eventually flat Jand, which is better suited for wheat growing, will
have to be used for grazing. As a result, the opportunity cost of milk will rise, and:
the production frontier will be concave from the origin. R _

The difference in the production frontiers of Nation 1 and Nation 2 in Figur
31 is due to the fact that the two nations have different factor endowments ©
resources at their disposal and/or use different technologies in production. in th
real world, the production frontiers of different nations will usually difter, sinc
practically no two nations have indentical factor endowments (even if they coul
have access to the same technology). P oL

As the supply or availability of factors and/or technology changes over time,.
nation’s production frontier shifts. The type and extent of these shifis depend on th
type and extent of the changes that take place. These changes are examined in detail i
Chapter 7, which deals with economic growth and its effect on iniiernational trade.

So far, we have discussed production, or supply, considerations in a nation,:
jon frontier. We now introduce the tastes, or demand prefe

reflected in its product:
ences, in a nation. These are given by community (or social) indifference curves:

A community indifference curve shows the various combinations of two
commodities that yield equal satisfaction to the community or nation. Highe
curves refer to greater satisfaction, lower curves to less satisfaction. Community
indifference curves are negatively sloped and convex from the origin. To be useful
8 e s o i itk an individual’s indifference curves wi

ommunity Indifference Curves
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3.'.3A IHustration of Community Indifference Curves

Figure 3. IR
T Eey djf{irszﬁ‘:; ;hree hyp.othe}tllcal indifference curves for Nation 1 and Nation 2
assumption that tastes, or’ . :
two nations. , or demand preferences, are different in the
Points ; . .
feromne culx\:] anId l;‘i give equal satisfaction to Nation 1, since they are both on indif.
ve 1. ) . ? ndif-
on a bigher i(; diﬁ‘;)mts T and H refer to a higher level of satisfaction, since they a:re
than A, satisfacti T curve (II). Even though T involves more of Y but less of X
refers‘t(,) sﬁ]]'g: 1(:11 is grt(::atgr at T because it is on indifference curve II. Point E
eater satisfaction, st it 1 indi ) ;
R e , since it is on indifference curve I1I. For Nation 2,
Note that the community indi ' .

This is always tfl:x::: ° ll;mty mdlﬁ'erenc_e curves in Figure 3.2 are negatively sloped
fess of ¥ iffh c:‘ase because as a nation consumes more of X, it must consum.
o el fe I}a;mr'l is to have the same level of satisfaction (i.e., remain on the
curve L it of satisfaction). Thus, as Nation 1 moves from N to A ’on indiffer X
to R’O;-liil:c(l)'lfli?umes more Oli).( but less of Y. Similarly, as Nation 2 moves frorinf‘le’

rimued o co;szrenc“il curve I, it consumes more of X but less of Y. If a nation con
me the simne amount of Y as it i i . A

. , . ncreased its consumpti
nal , mption

tion would necessar{ly move to a higher indifference curve P Of X, the

B The Marginal Rate of Substitution

Th : itution (MR

th:gg;;gl;r:;} ;ai}:}e of substitution (MRS) of X forY in consumption refers to

fhe amount of that a nation !:o_uld'gwe up for one extra unit of X and still remain
the ifference curve. This is given by the-(absolute) slope of the community
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indifference curve at the point of consumption and declines as the nation moves
down the curve. For example, the slope, or MRS, of indifference curve I is greater
at point N than at point A (see Figure 3.2). Similarly, the slope, or MRS, of indiffer-
ence curve I is greateiat point A” than at R”,

The decline in MRS or absolute slope of an indifference curve is a reflection of
the fact that the more of X and the less of Y 2 nation consumes, the more valuable
to the nation is a unit of Y at the margin compared with a unit of X.Therefore, the
pation can give up less and less of Y for each additional unit of X it wants. :

Declining MRS means that community indifference curves are convex from the origin.
Thus, while ircreasing opportunity cost in production is reflected in concave produc-
tion frontiers, a declining marginal rate of substitution in consumption is reflected in
convex: community indifference curves. In Section 3.4, we will see that this convex-
ity property of indifference curves is necessary to reach a unique (i.e.,a single) equi-
librium consumption point for the nation.

3.3c Some Difficulties with Community Indifference Curves

As we said earlier, to be useful, community indifference curves must not intersect.
(cross). A point of intersection would refer to equal satisfaction on two different.
community indifference curves, which is inconsistent with their definition. Thus,
the indifference curves of Nation 1 and Nation 2 in Figure 3.2 are drawn as®
nonintersecting.

However, a particular set, or map; of community indifference curves refers to a.
particular income distribution within the nation. A different income distribution’
would result in a completely new set of indifference curves, which might intersect.
previous indifference curves. :

This is precisely what may happen as a nation opens trade or expands its level of
trade. Exporters will benefit, while domestic producers competing with imports
will suffer. There is also a differential impact on consumers, depending on whether
an individual’s consumption pattern is oriented more toward the X or the Y good.
Thus, trade will change the distribution of real income in the nation and may cause:
indifference curves to intersect. In that case, we could not use community indiffer-
ence curves to determine whether the opening or the expansion of trade increased
the nation’s welfare. :

One way out of this impasse is through the so-called compensation principle:
According to this principle, the nation benefits from trade if the gainers would be
better off (i.e., retain some of their gain) even after fully compensating the losers for
their losses. This is true whether or not compensation actually occurs. (One way
that compensation would occur is for the government to tax enough of the gain to

fully compensate the losers with subsidies or tax relief.) Alternatively, we could
make a2 number of restrictive assumptions about tastes, incomes, and patterns of
consumption that would preclude intersecting community indifference curves.
Although the compensation principle or restrictive assumptions do not com-

~ pletely eliminate all the conceptual difficulties inherent in using community indif:

Y P T
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.4 Equilibrium in Isolation

In Section 3:2, we discussed production frontiers, which illustrate the producti
supply, con_dltions in a nation. [n Section 3.3, we examined communitl;r indiffI rence
curves, Wthh reflect the tastes, or demand preferences, in a nation. We will nsrence
h_ow the. mteractign of these forces of demand and supply determines the eq:;‘;lili?
| ;Ll:l;:l E:glft,t rc;:;i E)(_nnt of maximum social welfare, in a nation in isolation {i.e., in the
. I‘n the absence of trade, a nation is in equilibrium when it reaches the highest
indifference curve possible given its production frontier. This occurs at the goierit
vyhere a community indifference curve is tangent to the nation’s production fron-
tler..'l‘“he. common slope of the two curves at the tangency point gives the internal
cquﬂ%brlum—relative commodity price in the nation and reflects the nation’s ¢
parative advantage. Let us see what all this means. .

.44 lustration of Equilibrium in Isolation

Elggre 3.3. brings together the production frontiers of Figure 3.1 and the communi
lrlldiﬂ'ere.nce‘: curves of Figure 3.2. We see in Figure 3.3 that indifference curve I is tlz
}ng}}est mfhfference curve that Nation 1 can reach with its production frontier. Thus

| Nation 1 is in equilibrium, or maximizes its welfare, when it produccs and coﬁsume;
at point ,A in the_absence of trade, or autarky. Similarly, Nation 2 is in equilibrium at
point A’, where its production frontier is tangent to indifference curve I’

Note that §ince community indifference curves are convex from the- origin and
drawn as nonintersecting, there is only one such point of tangency, or equilibrium
Furthermore,.we can be certain that one such equilibrium poin’t exists becausé
there are an infinite number of indifference curves (i.e., the indifference map is
den'se); Points on lower indifference curves are possible but would not maximizelihe
nation’s Welfare. On the other hand, the nation cannot reach higher indifferenc
curves with the resources and téchnology presently available. )

The equilibrium-relative commodity price in isolation is given by the slope
of the common tangent to the nation’s production frontier and indifference curve at
th(.e autarky point of production and consumption. Thus, the equilibrium-relativ
price of X in isolation is P4 = Px/Py = /4 in Nation I,amd Py =Py/Py=4 i:i
NaiflOl’l 2 (see: Figure 3.3). Relative prices are different in the two nationsYbecause
thell.‘ proc'iu(‘:uon frontiers and indifference curves differ in shape and location
Since 1n_1solati.on P4 < P4 Nation 1 has a comparative advantage in conm‘..todity
X at.ld_Nat%on 2 in commodity Y. It follows that both nations can gain if Nation 1
specmhz.es in the production of and exports X in exchange for Y from Nation 2
How this takes place will be seen in the next section. ‘
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FIGURE 3.3. Equilibrium in Isolation. Nation 1 is in equilibrium, or maximizes its
welfare, in isolation by producing and consuming at point A, where its production frontier
reaches (is tangent to) indifference curve I (the highest p0551blc) Sirnilarly, Natign 2 is in
equilibrium at point 4, where its production frontier is tangent to indifferencg curve I
The equilibrivm relatlve price of X in Nation 1 is given by the slope of the common tan’
gent to its production frontier and indifference curve I at pomt A. This is Py = /4. For
Nation 2, P4 = 4. Since the relative price of X is lower in-Nation 1 than in Nation 2,
Nation 1 has a comparative advantage in commodity X and Nation 2 in commodity Y.

ence map) together determme the equlhbrium—relatwe commodity prices in each
nation in autarky. For example, if indifference curve I had been of a differen
shape, it would have been tangent to the production frontier at a different poin
and would have determined a different relative price of X in Nation 1.The sam
would be true for Nation 2. This is in contrast to the constant costs case, wher
the equilibrium Px/Py is constant in each nation regardless of the level of outpu
and conditions of demand, and is glven by the constant stope of the nation’s pro
duction frontier.

Case Study 3-1 éxamines the present, real-world or revealed comparativ
advantage of the United States, the European Union, and Japan. -
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3.5A Illustrations of the Basis for and the Gains from Trade with
Increasing Costs

Chapter 3. The Standard Theory of International Trade

nation with the lower relative price for a commodity has a comparative advantage
in that commodity and a comparative disadvantage in the other commodity, with
respect to the second nation. Each nation should then specialize in the production
of the commodity of its comparative advantage (i.e., produce more of the com-
modity than it wants to consume domestically) and exchange part of its output with
the other nation for the commodity of its comparative disadvantage. _
However, as each nation specializes in producing the commodity of its compara-.
tive advantage, it incurs increasing opportunity costs. Specialization will continue
until relative commodity prices in the two nations become equal at the level at
which trade is in equilibrium. By then trading with each other, both nations end up
consuming more than in the absence of trade. '

We have seen (Figure 3.3) that in the absence of trade the equilibrium-relative price
of X is P4 = /4 in Nation 1 and P4-= 4 in Nation 2.Thus, Nation 1 has a compar--
ative advantage in commodity X and Nation 2 in commodity Y.

Suppose that trade between the two nations becomes possible (e.g., through the:
elimination of government obstacles to trade or a drastic reduction in transportatio :
costs). Nation 1 should now specialize in the production and export of commodity
X in exchange for commodity Y from Nation 2. How this takes place is illustrated
by Figure 3.4. ,

Starting from point A (the equilibrium point in isolation), as Nation 1 specializes
in the production of X and moves down its production frontier, it incurs increasing
opportunity costs in the production of X.This is reflected in the increasing slope of -
its production frontier. Starting from point A’ as Nation 2 specilizes in the pro
duction of Y and moves upward along its production frontier, it experiences increas
ing opportunity costs in the production of Y. This is reflected in the decline in the
slope of its production frontier (a reduction in the opportunity cost of X, which
means a rise in the opportunity cost of Y}. '

This process of specialization in production continues until relative commodity
prices (the slope of the production frontiers) become equal in the two nations. The:
comumon relative price (slope) with trade will be somewhere between the pretrade;
relative prices of /4 and 4, at the level at which trade is balanced. In Figure 3.4, this
is Pp= Pg’= 1.

With trade, Nation 1 moves from point A down to point B in production. By
then exchanging 60X for 60Y with Nation 2 (see trade triangle BCE), Nation 1.
ends up consuming at point E (70X and 80Y) on its indifference curve HI. This is
the highest level of satisfaction that Nation 1 can reach with trade at Px/Py = 1.
Thus, Nation 1 gains 20X and 20Y from its no-trade equilibrium point. (Compare '
point E on indifference curve III with point A on indifference curve L)

Similarly, Nation 2 moves from point A” up to point B’ in production, and, by -
exchanging 60Y for 60X with Nation 1 (see trade triangle B'C’E), it ends up con-
suming at point E’ (100X and 60Y) on its indifference curve III". Thus, Nation 2
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gIGURE 3/.14. The Gains from Trade with Increasing Costs. With trade, Nation 1 moves
(sgént lE:zlmtE . tolptgrg E{)‘)‘ in production, By then exchanging 60X for 60Y with Nation 2
e triangle » Nation 1 ends up consuming at point B indi

II). Thus, Nation 1 gains 20X and 20Y from tr. ote ety o o e Curve
).’ , Nat ade {compare autarky point A with poi

Similarly, Nation 2 moves from A”to B in i d 60V for 60
- ] - production. By then exchanging 60Y for 6

with Nation 1 {see trade triangle B'C “EY), Nation 2 ends up consuring afpfint E’a?aii a(I)s)(f

ins 20X and 20Y, Py = Pg-=1 ilibri i i i
lgsa:) alanced_n 8= Pp'=11s the equlhbnum—relat:vg: price—the price at which trade

Note that with specialization in production and trade, each nation can consume

f Ttier W ICh 3.150 represents its (1 Onsi on

The equilibrium-relative commodi rice with tr i
tive price in botl? nations at which trad?is%alanced. In F?:ui; S3f1;etli§snilsn};m=r 911;‘ )
= 1. At this relative price, the amount of X that Nation 1 wants ;o exportB (60)5
equals the amount of X that Nation 2 wants to import (60X). Similarly, the amount
of Y that Nation 2 wants to export (60Y) exactly matches the amou;l't of Y that
Nation 1 wants to import at this price (60Y). ’
Any other relative price could not persist because trade would be unbalanced
For example, aF PX/ Py = 2, Nation 1 would want to export more of X than N atiori
2 would be willing to import at this high price. As a result, the relative price of X
would fall toward the equilibrium level of 1. Similarly, at a relative price of X lower
than 1, N ation 2 would want to import more of X than Nation 1 would be willin
to export at this low price, and the relative price of X would rise, Thus, the relativg
price of X would gravitate toward the equilibrium price of 1. ('Ti"he came cancl
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The equilibrium-relative price in Figure 3.4 was determined by trial and error;
that is, various relative prices were tried until the one that balanced trade was found.
There is 2 more rigorous theoretical way to determine the equilibrium-relative
price with trade, This makes use of either the total demand and supply curve of each
commodity in each natioi, or the so-called offer curves, and is discussed in the nexe
chapter. ' _

All we need to say at this point is that the greater is Nation 1’s desire for Y (the
commodity exported by Nation 2) and the weaker is Nation 2’ desire for X (the
commodity exported by Nation 1), the closer the equilibrium price with trade will
be to /4 (the pretrade equilibrium price in Nation 1) and the smaller will be Nation
1% share of the gain. Once the equilibrium-relative price with trade is determined,
we will know exactly how the gains from trade are divided between the two,
nations, and our trade model will be complete. In Figure 3.4, the equilibrium-rela-
tive price of X with trade (Pg = Pg’ = 1) results in equal gains (20X and 20Y) for
Nation 1 and Nation 2, but this need not be the case. :

Of course, if the pretrade-relative price had been the same in both nations (an
unlikely occurrence), there would be no comparative advantage or disadvantage
speak of in either nation, and no specialization in production or mutually beneficial
trade would take place.. E

3.5¢ Incomplete Specialization

There is one basic difference between our trade model under increasing costs and
the constant opportunity costs case. Under constant costs, both nations specialize
completely in production of the commodity of their comparative advantage (i.e
produce only that commodity). For example, in Figures 2.2 and 2.3, the United:
States specialized completely in wheat production, and the United Kingdom spe-
cialized completely in cloth production. Since it paid for the United States to
exchange some wheat for British cloth, it paid for the United States to obtain all of
its cloth from the United Kingdom in exchange for wheat because the opportunity
cost of wheat remained constant in the United States. The same was true for the
United Kingdom in terms of cloth production.
In contrast, under increasing opportunity costs, there is incomplete specializa-
tion in production in both nations: For example, while Nation 1 produces more o
X (the commodity of its comparative advantage) with trade, it continues to produce
someY (see point B in Figure 3.4). Similarly, Nation 2 continues to produce some
X with trade (see point B”in Figure 3.4). o
The reason for this is that as Nation 1 specializes in the production of X, it incurs
increasing opportunity costs in producing X. Similarly, as Nation 2 produces more
Y, it incurs increasing opportunity costs in'Y (which means declining opportunity ..
costs of X). Thus, as each nation specializes in producing the commodity of its com-.
parative advantage, relative commodity prices move toward each other (i.e., become
less unequal) until they are identical in both nations. '
At that point, it does not pay for either nation to continue to expand production
of the commodity of its comparative advantage (see Case Study 3-2). This occurs -
- before either nation has completely specialized in production. In Figure 3.4, Pg =

“specializes completely in the production of .
closest to complete specialization in produc-
omes is Kuwait, where petroleum exports represented -
its exports in 2001. For Argentina, another develop--
falized natural resources, food exports represent 45.7 per-
fable 3.2 shows, the largest export product for the United
represents less than one quarter of their total exports. -

17.3 -
205 -
232
29.4°
457 0
928 .

p Small-Country Case with Ihcreasing Costs

Reecall that under constant costs, the only exception to complete specialization in
production occurred in the small-country case. There, only the small nation special-
ized completely in production of the commodity of its comparative advantage. The
large nation continued to produce both commodities even with trade (see Figure
2.3) because the small nation could not satisfy all of the demand for imports of the
large nation. In the increasing costs case, however, we find incomplete specialization
even in the small nation.

'We can use Figure 3.4 to illustrate the small-country case with increasing costs.
Let us assume that Nation 1 is nowa very small country, which is in equilibrium at
point A (the same as before) in the absence of trade, and that Nation 2 is a very large
country or even the rest of the world. (The diagram for Nation 2 in Figure 3.4 is to
be completely disregarded in this case.)

Suppose that the equilibrium-relative price of X on the world market is 1 (P, =
1), and it is not affected by trade with small Nation 1. Since in the absence of trade,
the relative price of X in Nation 1 (P4 = 1/4) is lower than the world market price,
Nation 1 has a comparative advantage in X. With the opening of trade, Nation 1
specializes in the production of X until it reaches point B on its production frontier,
where Pg = 1 = Py Even though Nation 1 is now considered to be a small coun-
v it still does not specialize completely in the production of X (as would be the
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By exchanging 60X for 60Y, Nation 1 reaches point E on indifference curve III :
and gains 20X and 20Y (compared with its autarky point A on indifference curve
1). Note that this is exactly what occurred when Nation 1 was not considered to be
small. The only difference is that now Nation 1 does not affect relative prices in
Nation 2 {or the rest of th¢ world), and Nation 1 captures all the benefits from trade .
(which now amount to only 20X and 20Y).

A nation’s gains from trade can be broken down into two components: the gains
from exchange and the gains from specialization. Figure 3.5 illustrates this break
down for small Nation 1. (For simplicity, the autarky price line, P4 = /4, and indif- .
ference curve I are omitted from the figure.) .

Suppose that, for whatever reason, Nation 1 could not specialize in the produc
tion of X with the opening of trade but continued to produce at point A, where -
MRT = V4. Starting from point'A, Nation 1 could export 20X in exchange fo
20Y at the prevailing world relative price of Py = 1 and end up consuming at point
T on indifference curve II. Even though Nation 1 consumes less of X and more of -
Y at point T'in relation to point A, it is better off than it was in autarky because T
is on higher indifference curve IIL. The movement from point A to point T in con
sumption measures the gains from exchange.

Trade Based on Differences in Tastes ' 73

If subsequently Nation 1 also specialized in the production of X and produced at
point B, it could then exchange 60X for 60Y with the rest of the world and consume
at point E on indifference curve III (thereby gaining even more). The movement from
T to E in consumption measures the gains from specialization in production.

In sum, the movement from A (on indifference curve 1) to 7' (on indifference
curve II) is made possible by exchange alone. This takes place even if Nation 1
remains at point A (the autarky point) in production. The movement from point T
to point ¥ (on indifference curve III) represents the gains resulting from specializa-
tion in production.

Note that Nation 1 is not'in equilibrium in production at point A with trade
because MRT < Py.'To be in equilibrium in production, Nation 1 should expand
its production of X until it reaches point B, where Pg = Py = 1. Nation 2’ gains

from trade can similarly be broken down into gains from exchange and gains from

specialization.

Case Study 3-3 illustrates the reallocation of labor in the United States as a real-
world example of comparative advantage at work, while Case Study 3-4 shows that
deindustrialization in the industrial countries as a group, in the United States, the
European Union, and Japan was due mainly to increases in labor productivity or
internal causes rather than to foreign trade.
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FIGURE 3.5. The Gains from Exchange and from Specialization. If Nation 1 could -
not specialize in the production of X with the opening of trade but continued to produce
at point A, Nation 1 could export 20X in exchange for 20Y at the prevailing world price
of Py = 1 and end up consuming at point T on indifference curve II.The increase in con-
sumption from point A {in autarky) to point T represents the gains from exchange alone. If
Nation 1 subsequently did specialize in the production of X and produced at point B, it -
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._1'...6'Trade Based on Differences in Tastes

The difference in pretrade-relative commodity prices between Nation 1 and Nation 2
in Figures 3.3 and 3.4 was based on the difference in the production frontiers and
indifference curves in the two nations. This determined the comparative advantage
of each nation and set the stage for specialization in production and mutually ben-
eficial trade.

With increasing costs, even if two nations have identical production possibility
frontiers (which is unlikely), there will still be a basis for mutually beneficial trade if
tastes, or demand preferences, in the two nations differ. The nation with the rela-

_ tively smaller demand or preference for a commodity will have a lower autarky rel-

ative price for, and a comparative advantage in, that commodity. The process of

. specialization in production and trade would then follow, exactly as described in the

previous section. :

.6A Ilustration of Trade Based on Differences in Tastes

Trade based solely on differences in tastes is illustrated in Figure 3.6. Since the pro-

_duction frontiers of the two nations are now assumed to be identical, they are rep-

resented by a single curve. With indifference curve I tangent to the production
frontier at point 4 for Nation 1 and indifference curve I’ tangent at point A for
Nation 2, the pretrade-relative price of X is lower in Nation 1. Thus, Nation 1 has a
comparative advantage in commodity X and Nation 2 in commodity Y.

With the opening of trade, Nation 1 specializes in the production of X (and
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up its own production frontier). Specialization continues until PX/ PY is the same
in both nations and trade is balanced. This occurs at point B {which coincides with
point Bg), where PB = PB¢ = 1. Nation 1 then exchanges 60X for 60Y with
Nation 2 (see trade triangle BCE) and ends up consuming at point E on its indif-
* ference curve I11. Nation 1 thus gains 20X and 20Y as compared with point A.

2N far 6% with Nation 1 (see trade triangle




