CHAPTER 1 6

General Equilibrium and
Economic Efficiency

For the most part, we have studied individual markets in isolation. Yet markets
are often interdependent-conditions in one can affect prices and outputs in
others either because one good is an input to the production of another good
or because two goods are substitutes or complements. In this chapter we see
how a general equilibrium analysis can be used to take these interrelationships
into account.

We also expand the concept of economic efficiency that we introduced in
Chapter 9, and we discuss the benefits of a competitive market economy. To
do this, we first analyze economic efficiency, beginning with the exchange of
goods among people or countries. We then use this analysis of exchange to
.discuss whether the outcomes generated by an economy are equitable. To the
extent that these outcomes are deemed to be inequitable, government can help
redistribute income.

We then go on to describe the conditions that an economy must satisfy if it
is to produce and distribute goods efficiently. We explain why a perfectly com-
petitive market system satisfies those conditions. We also show why free inter-
national trade can expand the production possibilitics of a country and make
its consumers better off. Most markets, however, are not perfectly competitive,
and many deviate substantially from thatideal. In the final section of the chap-
ter (as a preview to our detailed discussion of market failure in Chapters 17
and 18), we discuss why markets may fail to work efficiently.
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So far our discussions of market behavior have been largely based on partial
equilibrium analysis. When determining the equilibrium prices and quantities
in a market, we presumed that the activity in that market had little or no effect

such as corn and soybeans.

Often a partial equilibrium analysis of this sort is sufficient to understand
market behavior. However, market interrelationships can be important. For ex-
ample, in Chapter 2 we saw how a change in the price of one good can affect
the demand for another if they are complements or substitutes, and in Chap-
ter 8 we saw that an increase in a firm's inputdemand can cause both the
market price of the input and the product price to rise.

Unlike partial equilibrium analysis, general equilibrium analysis determines the
prices and quantities in all markets simultaneously, and it explicitly takes feedback
effects into account. A feedback effect is a price or quantity adjustment in one
market caused by price and quantity adjustments in related markets. Suppose,
for example, that the U.S. government taxes oil imports. This would immedi-
ately shift the supply curve for oil to the left (because foreign oil is more ex-
pensive) and raise the price of oil. But the effect of the tax would not end
there. The higher price of oil would increase the demand for and then the
price of natural gas. The higher natural gas price would in turn cause oil de-
mand to rise (shift to the right) and increase the oil price even more. The oil
and the natural gas markets would continue to interact until eventually an
equilibrium would be reached in which the quantity demanded and quantity
supplied were equated in both markets.

In practice, a complete general equilibrium analysis, which evaluates the ef-
fects of a change in one market on all other markets, is not feasible. Instead,
we confine ourselves to two or three markets that are closely related. For ex-
ample, when looking at a tax on oil, we might also look at markets for natural
gas, coal, and electricity.

Two Interdependent Markets-Moving to General Equilibrium

To study the interdependence of markets, .let's examine the competitive mar-
kets for videocassette rentals and movie theater tickets. The two markets are
closely related because the widespread ownership of videocassette recorders
has given, most consumers the option of watching movies at home as well as
at the theater. Changes in pricing policies that affect one market are likely to
affect the other market, which in turn causes feedback effects in the first
market.
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FIGURE 161 Two Interdependent Markets: Movie Tickets and Videocassette Rentals.
When markets are interdependent, the prices of all products must be simultaneously
determined. Here a tax on movie tickets shifts the supply of movies upward from Sar to
S*u, shown in (a). The higher price of movie tickets ($6.35 rather than $6.00) initially shifts
the demand for videocassettes upward (from Dv to D'v), causing the price of videos to
rise (from $3.00 to $3.50), shown in (b). The higher video price feeds back into the movie
ticket market, causing demand to shift from Dum to D'sr and the price of movies to in-
crease from $6.35 to $6.75. This continues until a general equilibrium is reached, shown
as the intersection of D*u and S*u in (a), with a movie ticket price of $6.82, and the in-
tersection of D*v and Sv in (b), with a video price of $3.38.

Figures 16.1a and 16.1b show the supply and demand curves for videos and
movies. In 16.]a'the price of movie tickets is initially $6, and the market is in
equilibrium at the intersection of Du and Sm. In Figure 16.1b the video market
is also in equilibrium with a price of$3.

Now suppose that the governmentplaces a tax of $1 on each movie ticket
purchased. The effect of this tax is determined on a partial equilibrium basis
by shifting the supply curve for movies upward by $1, from Sm to Sm™ Fig-
ure 16.1a. Initially, this causes the price of movies to increase to $6.35 and the
quantity of movie tickets sold to fall from Qwm to Q'm. This is as far as a partial
equilibrium analysis takes us. But we can go further with a general equilib-
rium analysis by (1) looking at the effects of the movie tax on the market for
videos, and (2) seeing whether there are any feedback effects from the video
market to the movie market.

The movie tax affects the market for videos because movies and videos are
substitutes. A higher movie price shifts the demand for videos from Dv to Dv:
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in Figure 16.1b. This, in turn, causes the rental price of videos to increase from
$3.00 to $3.50. Note that a tax on one product can affect the prices and sales
of other products-something that policymakers should remember when de-
signing tax policies.

What about the market for movies? The original demand curve for movies
presumed that the price of videos was unchanged at $3.00. That price is now
$3.50, however, so the demand for movies will shift upward, from Dwm to D'm
in Figure 16.1a. The new equilibrium price of movies (at the intersection of S*m
and D'u) is now $6.75, instead of $6.35, and the quantity of movie tickets pur-

chased has increased from Q'm to Q"u. Thus, a partial equilibrium analysis
would have underestimated the effect of the tax on the price of movies. The
video market is so closely related to the market for movies that to determine
the tax's full effect, we need a general equilibrium analysis.

The Attainment of General Equilibrinm

This analysis is not yet complete. The change in the market price of movies
will generate a feedback effect on the price of videos, which in turn will af-
fect the price of movies, and so on. In the end, we must determine the equi-
librium prices and quantities of both movies and videos simultancously. The
equilibrium movie price of $6.82 is given in Figure 16.1a by the intersection of
the equilibrium supply and demand curves for movie tickets (S*m and D*n), and
the equilibrium video price of $3.58 is given in Figure 16.1b by the intersec-
tion of the equilibrium supply and demand curves for'videos (Sv and D*v).
These are the correct general equilibrium prices because the video market sup-
ply and demand curves have been drawn on the assumption that the price of
movie tickets is $6.82, and the movie ticket curves have been drawn on the as-
sumption that the price of videos is $3.58. In other words, both sets of curves
arc consistent with the prices in related markets, and we have no reason to
expect that the supply and demand curves in either market will shift further!

Note that even if we were only interested in the market for movies, it would
be important to account for the videocassette market when determining the
impact of a movie tax. A partial equilibrium analysis would understate the ef-
fect on the tax,leading us to conclude that the tax will increase the price of
movie tickets from $6 to $6.35. A general equilibrium analysis, however, shows
us that the impact of the tax on the price of movie tickets is greater-the price
would increase to $6.82.

Movies and videocassettes are substitute goods. By drawing diagrams anal-
ogous to those in Figure 161, you should be able to convince yourself that if

1To find the general equilibrium prices (and quantities) in practice, we must simultaneously find two
prices that equate quantity demanded and quantity supplied in all related markets. For our two mar-
kets, this would mean finding the solution to four equations (supply of movie tickets, demand for
movie tickets, supply of videos, and demand for videos) in four unknowns.
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the goods in question are complements, a partial equilibrium analysis will over-
state theimpact of a tax. (Think about gasoline and automobiles. A tax on gaso-
line will cause its price to go up, but this will reduce demand for automobiles,
which in turn reduces the demand for gasoline, causing its price to fall some-
what.)

EXAMPLE 16.1 THE INTERDEPENDENCE OF
INTERNATIONAL MARKETS

Because Brazil and the United States compete in the world soybean market,
Brazilian regulation of its own soybean market can significantly affect the U.S.
soybean market, which in turn can have feedback effects on the Brazilian mar-
ket. This led to unexpected results when Brazil adopted a regulatory policy
aimedzat increasing short-run domestic supplies and long-run exports of soy-
beans:

During the late 1960s and early 1970s, the Brazilian government limited the
export of soybeans, causing the price in Brazil to fall. It hoped that making soy-
beans cheaper in Brazil would encourage the domestic sale of soybeans and
stimulate the domestic demand for soybean products. Eventually the export
controls were to be removed, and Brazilian exports were expected to increase.

This expectation was based on a partial equilibrium analysis of the Brazil-
ian soybean market. In fact, the reduction in Brazilian exports increased the
price and production of soybeans in the United States, as well as U.S. exports.
This made it more difficult for Brazil to export soybeans, even after the con-
trols were removed.

Figure 162 shows the consequences of the program. The bottom two lines
show Brazilian soybean exports, and the top two lines refer to the U.S. In each
case, actual exports are shown as a black line, and the estimated levels of U.S.
and Brazilian exports had the Brazilian government regulations not gone into effect
are shown as red and blue lines, respectively. (The lines diverge from ap-
proximately 1970 forward because that's when the major export controls were
putinto effect.) The figure shows that soybean exports from Brazil would have
been higher, and exports from the United States lower, without the regulatory
program. In 1977, for example, Brazilian soybean exports were 73 percent lowei
than they would have been had the government not intervened. However,
between 1973 and 1978, U.S. soybean exports were over 30 percent higher than
they would otherwise have been.

Thus, Brazilian soybean policy was misguided, and hurt Brazil in the long
run. Policymakers failed to take into account the effect of this policy on the
U.S. production and export of soybeans.

? This example presents a simplified version of the analysis in Gary W Williams and Robert L. Thomp-
son, "Brazilian Soybean Policy: The International Effects of Intervention,” American Journal of Agri-
cultural Economics 66 (1984): 488-498.
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FIGURE 162 Soybean Exports-Brazil and the United States. World competition in
the soybean market makes the Brazilian and U.S. export markets highly interactive. As
a result of the general equilibrium nature of these markets, regulations to stimulate
Brazil's market were counterproductive in the long run. Brazil's actual exports of soy-
beans were lower (and U.S. exports higher) than they would have been without the reg-
ulatory policy.

16.2 Efficiency in Exchange

In Chapter 9 we saw that an unregulated competitive market is efficient be-
cause it maximizes consumer and producer surplus. To examine the concept
of economic efficiency in more detail, we begin with an exchange economy,
analyzing the behavior of two consumers who can trade either of two goods
between themselves. (The analysis also applies o trade between (wo countries. )
Suppose the two goods are initially allocated so that both consumers can make
themselves better off by trading with each other. This means that the initial
allocation of goods is economically inefficient. In an efficient allocation of goods,
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no one can be made better off without making someone else worse off. In the subsec-
tions that follow, we show why mutually beneficial trades resultin an efficient
allocation of goods.

The Advantages of Trade

As a rule, voluntary trade between two people or two countries is mutually
beneficial. To see how trade makes people better off, lets look at a two-person
exchange in detail. Our analysis is based on two important assumptions:

1. Both people know each other's preferences.
2. Exchanging goods involves zero transaction costs.

Suppose James and Karen have 10 units of food and 6 units of clothing be-
tween them. Table 16.1 shows that initially James has 7 units of food and 1
unit of clothing, and Karen has 3 units of food and 5 units of clothing. To de-
cide whether a trade between James and Karen would be advantageous, we
need to know their preferences for food and clothing. Suppose that because
Karen has a lot of clothing and little food, her marginal rate of substitution
(MRS) of food for clothing is 3. (To get 1 unit of food, she will give up 3 units
of clothing.) However, James's MRS of food for clothing is only }4. (He will
give up only }4a unit of clothing to get 1 unit of food.)

There is thus room for mutually advantageous trade because James values
clothing more highly than Karen does, whereas Karen values food more highly
than James does. To get another unit of food, Karen would be willing to trade
up to 3 units of clothing. But James will give up 1 unit of food for % unit of
clothing. The actual terms of the trade depend on the bargaining process.
Among the possible outcomes are a trade of 1 unit of food (by James) for any-
where between }and 3 units of clothing (from Karen).

Suppose Karen offers James 1 unit of clothing for 1 unit of food, and James
agrees. Both will be better off. James will have more clothing, which he values

TABLE 16.1 The Advantage of Trade

Indlwdual - Inital Allocation Trade _Fina‘l')\.l.loJCation
James . 7B1C ~ ~1E +1C ~ 6R2C

‘Karen ' ' 3E5C , - +1E-1C ~ 4B4C

3There are several situations in which trade may not be advantageous. First, limited information may
lead people to believe that trade will make them better off when in fact it will not. Second, people
may be coerced into making trades, either by physical threats or by the threat of future economic
reprisals. Third, as we saw in Chapter 13, barriers to free trade can sometimes provide a strategic
advantage to a country.
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more than food, and Karen will have more food, which she values more than
clothing. Whenever two consumers’ MRSs are different, there is room for
mutually beneficial trade because the allocation of resources is inefficient-
trading will make both consumers better off. Conversely, to achieve economic
efficiency, the two consumers' MRSs must be equal.

This important result also holds when there are many goods and consumers:
An allocation of goods is efficient only if the goods are distributed so that the marginal
rate of substitution between any two pairs of goods is the same for all consumers.

The Edgeworth Box Diagram

If trade is beneficial, which trades can occur? Which of those (rades will allo-
cate goods efficiently among customers, and how much better off will con-
sumers then be? We can answer these questions for any two-person, two-good
example by using a diagram called an Edgeworth box.?

Figure 163 shows an Edgeworth box in which the horizontal axis describes
the number of units of food, and the vertical axis the units of clothing. The
lIength of the box is 10 units of food, the total quantity of food available, and
its height is 6 units of clothing, the total quantity of clothing available.

In the Edgeworth box each point describes the market baskets of both con-
sumers. James's holdings are read from the origin at Qj;, and Karen's holdings
are read in reverse direction from the origin at O« For example, point A rep-
resents the initial allocation of food and clothing. Reading on the horizontal
axis from left to right at the bottom of the box, we see that James has 7 units
of food, and reading upward along the vertical axis on the left of the diagram,
1 unit of clothing. Thus, for James, A represents 7F and 1C. This leaves 3F and
5C for Karen. Karen's allocation of food (3F) is read from right to left at the
top of the box diagram beginning at Ok, and her allocation of clothing (5C)
from top to bottom at the right-of the box diagram.

We can also see the effect of the trade between Karen and James. James gives
up IF in exchange for 1C, moving from A to B. Karen gives up 1C and obtains
IF, also moving from A to B. Point B thus represents the market baskets of both
James and Karen after the mutually beneficial trade.

Efficient Allocations

A trade from A to B thus made both Karen and James better off. But is B an
efficient allocation? The answer depends on whether James's and Karen's
MRSs are the same at B, which in turn depends on the shape of their indif-

4
The Edgeworth Box is named after political economist F.Y. Edgeworth, who suggested its use in his
1881 book Mathematical Psychics: An Essay on the Application ofMathematics to the Moral Sciences (New
York: August M. Kelley, 1953).
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FIGURE 16.3 Exchange in an Edgeworth Box. Each point in the Edgeworth box si-
multaneously represents James's and Karen's market baskets of food and clothing. At A,
for example, James has 7 units of food and 1 unit of clothing, and Karen has 3 units of
food and 5 units of clothing.

ference curves. Figure 164 shows several indifference curves for both James
and Karen. James's indifference curves are drawn in the usual way, because
his allocations are measured from the origin Os. But for Karen, we have ro-
tated the indifference curves 180 degrees, so that the origin is at the upper
right-hand corner of the box. Karen's indifference curves are convex, just like
James's-we simply see them from a different perspective.

Now that we are familiar with the two sets of indifference curves, let's ex-
amine the curves labeled Ut and U]} that pass through the initial allocation at
A. Both James's and Karen's MRSs give the slope of their indifference curves
at A. James's is equal to 4, Karen's to 3. The shaded area between these two
indifference curves represents all possible allocations of food and clothing
that would make both James and Karen better off than at A. In other words,
it describes all possible mutually beneficial trades.

Starting at A, any trade that moved the allocation of goods outside the shaded
area would make one of the two consumers worse off, and should not occur.
We saw that the move from A to B was mutually beneficial. But in Figure 164,
B is not an efficient point because indifference curve$l; and U3 intersect.This
means thatJames's and Karen's MRSs are not the same, and that the allocation
is not efficient. This illustrates an important point: Even if a trade from an ineffi-
cient allocation makes both people better off, the new allocation is not necessarily efficient.
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FIGURE 164 Efficiency in Exchange. The Edgeworth box illustrates the possibilities
for each consumer to increase his or her satisfaction by trading goods. If A gives the ini-
tial allocation of resources, the tan-shaded area describes all mutually beneficial trades.

Suppose that from B an additional trade is made, with James giving up another
unit of food to obtain another unit of clothing and Karen giving up a unit of
clothing for a unit of food. Point C in Figure 164 gives the new allocation. At
C, the MRSs of both people are identical, which is why the indifference curves
are tangent there. When the indifference curves are tangent, the MRSs are the
same, so that one person cannot be made better off without making the other
person worse off. As a result, C represents an efTicient allocation.

Of course, C is not the only possible efficient outcome of a bargain between
James and Karen. For example, if James is an effective bargainer, a trade might
change the allocation of goods from A to D, where indifference curve U7 is
tangent to indifference curve Uk This would leave Karen no worse off than
she was at A and James much better off. And because no further trade is
possible, D is an efficient allocation. Thus C and D are both efficient alloca-
tions, although James prefers D to C, and Karen prefers C to D. In general, it
is difficult to predict the allocation that will be reached in a bargain because
it depends on the bargaining ability of the people involved.

The Contract Curve

We have seen that from an initial allocation many possible efficient allocations
can be reached through mutually beneficial trade. To find all possible efficient
allocations of food and clothing between Karen and James, we would look for all



PAPTRR 16 GENERAL EQUILIBRIUM AND ECONOMIC EFFICIENCY 567

< Karen's Food
Oy

A a |
: i Contract :

]
Curve .
N

Karen’s
Clothing

James's
Clothing

e,

- James’s Food - : -

RINTTDND ma ool A e e ~ e

FIGURL 10.3 11c \,UIlll'dLl LUI‘VC. lllC confract curve bUIlLdlIlb d.ll d.llUbd.llUIlb lOf
which consumers' indifference curves are tangent. Every point on the curve is efficient
because one person cannot be made better off without making the other person worse
off.

points of tangency between each of their indifference curves. Figure 16.5 shows
the curve drawn through all such efficient allocations; it is called the contract curve.
The contract curve shows all allocations from which no mutually beneficial
trade can be made. These allocations are sometimes called Pareto efficient allo-
cations, after Italian economist Vilfredo Pareto (1848-1923), who developed the
concept of efficiency in exchange: An allocation is Pareto efficient if goods cannot
be reallocated 10 make someone better off without making someone else worse off. In
Figure 16.5 three allocations labeled E, F, and G are Pareto efficient, although
each involves a different distribution of food and clothing, because one per-
son could not be made better off without making someone else worse off.
Several properties of the contract curve may help us understand the con-
cept of efficiency in exchange. Once a point on a contract curve, such as £,
has been chosen, there is no way to move to another point on the contract-
curve, say F, without making one person worse off (in this case, Karen). With-

mal-inos +thn Pt Ta e ] hhnatexran Tarmagl nd KWanan'ag nrn favnnnng xrn

Uul 111(11\1115 lultllcl \,Ullll)dllDUll UULWUUn JalanDD ana l\alUIID lJlUlUlUllL,UD w<e
cannot compare allocations E and F-we simply know that both are efficient.
In this sense Pareto efficiency is a modest goal: It says that we should make
all murtually beneficial exchanges, but it does not say which exchanges are best.
Pareto. efficiency can be a powerful concept, however. If a change would im-
prove efficiency, it iS in everyone's self-interest to support it.
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We can frequently improve efficiency even when one aspect of a proposed
change makes someone worse off. We need only include a second change, so
that the combined set of changes leaves someone better off and no one worse
off than before. Suppose, for example, that we propose to eliminate a quota
on automobile imports into the United States. U.S. consumers would then
enjoy lower prices and a greater selection of cars, but some U.S. auto workers
would lose their jobs. But if eliminating the quota were combined with fed-

I §

eral tax breaks and job relocation subsidies for auto workers, so that U.S. con-
sumers would be better off (after accounting for the cost of the job subsidies)
and U.S. auto workers no worse off, the result would increase efficiency.

Consumer Equilibrium in a Competitive Market

In a two-person exchange, the outcome can depend on the bargaining power
of the two parties. However, competitive markets have many buyers and sell-
ers, so if people do not like the terms of an exchange, they can look for an-
other seller who offers better terms. As a result, each buyer and seller takes
the price of the goods as fixed and decides how much to buy and sell at those
prices. We can show how competitive markets lead to efficient exchange by
using the Edgeworth box to mimic a competitive market. Suppose, for example,
that there are many Jameses and many Karens. This allows us to think of each
individual James and Karen as a price taker, even though we are working with
only a two-person box diagram.

Figure 16.6 shows the opportunities for trade when we start at the allocation
given by point A, and when the prices of both food and clothing are equal to
1. (The actual prices don't matter; what matters is the price of food relative to
the price of clothing.) When the prices of food and clothing are equal, each
unit of food can be exchanged for one unit of clothing. As a result, the price
line PP' in the diagram, which has a slope of -1, describes all possible alloca-
tions that exchange can achieve.

Suppose each James decides to buy 2 units of clothing and sell 2 units of
food in exchange. This would move each from A to C and increase satisfac-
tion from indifference curvel; to U?. Meanwhile, each Karen buys 2 units of
food and sells 2 units of clothing. This would move each from A to C as well
increasing satisfaction from indifference curve U} to Uz

We choose prices for the two goods so that the quantity of food demanded
by each Karen is equal to the quantity of food that each James wishes to sell,
and the quantity of clothing demanded by each James is equal to the quan-
tity of food that each Karen wishes to sell. As a result, the markets for food
and clothing are in equilibrium. An equilibrium is a set of prices at which the quan-
tity demanded equals the quantity supplied in every market. This is also a competi-
tive equilibrium because allsuppliers and demanders are price takers.

Not all prices are consistent with an equilibrium. For example, if the price
of food is 1 and the price of clothing is 3, food must be exchanged for clothing
on a 3-to-1 basis. But then each James will be unwilling to trade any food to
get additional clothing because his MRS of clothing for food is only 14 Each
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FIGURE 16.6 Competitive Equilibrium. Inacompetitive market the prices of the two
goods determine the terms of exchange among consumers. If A is the initial allocation
of goods, and the price line PP' represents the ratio of prices, the competitive market
will lead to an equilibrium at €, the point of tangency of both indifference curves. As a
result, the competitive equilibrium is efficient.

Karen, on the other hand, would be happy to sell clothing to get more food,
but has no one to trade with. The market is therefore in disequilibrium because
the quantity demanded is not equal to the quantity supplied.

This disequilibrium should only be temporary. In a competitive market, prices
will adjust if there is excess demand in some markets (the quantity demanded
of one good is greater than the quantity supplied) and excess supply in others
(the quantity supplied is greater than the quantity demanded). In our example,
each Karen's demand for food is greater than each James's willingness to sell
it, whereas each Karen's willingness to trade clothing is greater than each
James's demand for it. As a result of this excess demand for food and excess
supply of clothing, we would expect the price of food to increase relative to
the price of clothing. And as the price changed, so would the demands of all
those in the market. Eventually, the prices would adjust until an equilibrium
was reached. In our example, the price of both food and clothing might be 2;
we know from the previous analysis that when the price of clothing is equal
to the price of food, the market will be in competitive equilibrium. (Recall that
only relative prices matter; prices of 2 for clothing and food are equivalent to
prices of 1 for each.)

Note the important difference between exchange with two people and an
economy with many people. When only two people are involved, bargaining
leaves an indeterminate outcome. However, when many people are involved,
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the prices of the goods are determined by the combined choices of demanders
and suppliers of goods.

We can see from point C in Figure 16,6 that the allocation in a competitive equi-
librium is efficient. Point C mustoccur at the tangency of two indifference curves.
If it did not, one of the people would not be maximizing his satisfaction. This
result holds both in an exchange framework and in a general equilibrium setting
in which all markets are perfectly competitive. It is the most direct way of
illustrating how Adam Smith's invisible hand works. According to this first
theorem of welfare economics, if everyone trades in the marketplace, and all mutually
beneficial trades are completed, the resulting equilibrium allocation will be economically
eﬁ‘icient5

Let's summarize what we know about a competitive equilibrium from the
consumer's perspective. First, because the indifference curves are tangent, all
marginal rates of substitution between consumers are equal. Second, because
each indifference curve is tangent to the price line, each person's MRS of
clothing for food is equal to the ratio of the prices of the two goods. Formally,
if Pc and Pr are the two prices

MRS} = Po/P; = MRSk (16.1)

To achieve an efficient allocation when there are many consumers (and many
producers) is not easy. It can be done if all markets are perfectly competitive.
But efficient outcomes can also be achieved by other means-for example,
through a centralized system in which the government allocates all goods
and services. The competitive solution is often preferred because it allocates
resources with a minimum of information. All consumers must know their
own preferences and the prices they face, but consumers do not need to know
what is being produced, or the demands of other consumers, Other allocation
methods need more information, and as a result they become difficult and
cumbersome to manage.

We have shown that different efficient allocations of goods are possible, and
we have seen how a perfectly competitive economy generates an efficient
allocation. But are efficient allocations equitable? Unfortunately, economists
and others disagree both about how to define equity and how to quantify it.
Any such view would involve subjective comparisons of utility, and reasonable

> The second theorem of welfare economics states that if individual preferences are convex, then every ef-
ficient allocation (every point on the contract curve) is a competitive equilibrium for some initial al-
location of goods.
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people could disagree about how to make these comparisons. In this section we
discuss this general point and then illustrate it in a particular case by showing
that there is no reason to believe that the allocation associated with a compet-
itive equilibrium will be equitable.

......

Recall that every point on the contract curve in our two-person exchange econ-
omy shows the levels of utility that James and Karen can achieve. In Figure
16,7 we put the information from the Edgeworth box in a different form.
James's utility is measured on the horizontal axis and Karen's on the vertical
axis. Any point in the Edgeworth box corresponds to a point in Figure 16.7
because every allocation generates utility for both people. Every movement
to the right in Figure 167 represents an increase in James's utility, and every
upward movement an increase in Karen's.

The utility possibilities frontier represents all allocations that are efficient. Point 0;
is one extreme in which James has no goods and therefore zero utility, while
point Ok is the opposite extreme where Karen has no goods. All other points
on the frontier, such as E, F, and G, correspond to points on the contract curve,
so that one person cannot be made better off without making the other worse
off. Point H, however, represents an inefficient allocation because any (rade
within the tan-shaded area makes one or both parties better off. At L both people

Karen’s
Utility

.

w]arnes’s Utility

FIGURE 16.7 Utility Possibilities Frontier. The utility possibilities frontier shows the
levels of satisfaction that each of two people achieve when they have traded to an effi-
cient outcome on the contract curve. Points E, F, and G correspond to points on the con-
tract curve and are efficient. Point His inefficientbecause any trade within the tan-shaded
area will make one or both people better off.
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would be better off, but L is not attainable because there is not enough of both
goods to generate the levels of utility that the point represents.

It might seem reasonable to conclude that an allocation must be efficient to
be equitable. Compare point H with F and £. Both F and F are efficient, and
(relative to H) each makes one person better off without making the other
worse off. We might agree, therefore, that it is inequitable to James or Karen
or both for an economy to yield allocation H, as opposed to F or E.

But suppose H and G are the only possible allocations. Is G more equitable
than H? Not necessarily Compared with H, G yields more utility for James
and less for Karen. Some people may feel that H is more equitable than G;
others may feel the opposite. We can conclude, therefore, that one inefficient
allocation of resources may be more equitable than another efficient allocation.

The problem is how to define an equitable allocation. Even if we restrict
ourselves to all points on the utility possibilities frontier, which point is the
most equitable? The answer depends on what one thinks equity entails, and, there-
fore, on the interpersonal comparisons of utility that one is willing to make.

In economics, we often use a social welfare function (o describe the particular
weights that are applied to each individual's utility in determining what is so-
cially desirable. One social welfare function, the utilitarian, weights everyone's
utility eunally and consequently maximizes the total utility of all members of
society. Each social welfare function can be associated with a particular view
about equity. But some views do not explicitly weight individual utilities and
cannot therefore be represented by a social welfare function. For example, a
market-oriented view argues that the outcome of the competitive market
process is equitable because it rewards those who are most able and who work
the hardest.” If E is the competitive equilibrium allocation, for example, E
would be deemed to be more equitable than F, even though the goods are less
equally allocated.

When more than two people are involved, the meaning of the word equity
becomes even more complex. The Rawlsian view$ emphasizes that an equal
distribution of resources may remove the incentive that most productive people
have to work hard (because the wealth they achieve will be taxed away). This
view allows inequalities, if these inequalities make the least-well-off person in
society better off. According to Rawls, the most equitable allocation maximizes the
utility of the least-well-off person in society. The Rawlsian perspective could be
egalitarian, involving an equal allocation of goods among all members of society,
but it need not be. Suppose that by rewarding more productive people more
highly than less productive people, we can get the most productive people to
work harder. This could produce more goods and services, some of which
could then be reallocated to make the poorest members of society better off.

The four views of equity in Table 16.2 move roughly from most to least egal-
itarian. The egalitarian view explicitly requires equal allocations, while the

% One of the important developers of utilitarian thought was Jeremy Bentham (1748-1832). See An
Introduction to the Principle of Morals und Legislation (London: Oxford University Press, 1907).

7 See Robert Nozick, Anarchy, State, and Utopia (New York: Basic Books, 1974).
® See John Rawls, A Theory of Justice (New York: Oxford University Press, 1971).
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TABLE 16.2 Four Views of Equity

1. Egalitarian-all members of society receive equal amounts of goods
2. Rawlsian-maximize the utility of the least-well-off person

3. Utilitarian-maximize the total utility of all members of society

4. Market-oriented-the market outcome is the most equitable

Rawilsian puts a heavy weight on equality (otherwise some would be much
worse off than others). The utilitarian is likely to require some difference between

the best- and worst-off members of society. Finally, the market-oriented view
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may lead to substantial inequality in the allocatlons of goods and services.

Equity and Perfect Competition

A competitive equilibrium leads to a Pareto efficient outcome that may or may
not be eqguitable, In fact, a commnetitive eagnilibrium could occur at anv noint
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on the contract curve, depending on the initial allocation. Imagine, for example,
that the initial allocation gave all food and clothing to Karen. This would be
at Oy in Figure 16.7, and Karen would have no reason to trade. Point Os would
then be a competitive equilibrium, as would point Ok and all intermediate
points on the contract curve.

Because efficient allocations are not necessarily equitable, society must rely
to some extent on government to redistribute income or eoods amoneg house-
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holds to achieve equity goals. These goals can be reached through the tax sys-
tem-a progressive income tax redistributes income from the wealthy to the
poor, for example. The government can also provide public services, such as
medical aid to the poor (Medicare), or it can transfer funds through programs
such as Food Stamps.

Unfortunately, all programs that redistribute income in our society are costly.
Taxes may encourage individuals to work less or cause firms to devote re-

sources (0 avoiding “taxes rather than (o producing output. So as a practlcal
matter, there is a trade-off between the goals of equity and efficiency’

16.4 Efficiency in Production

Having described the conditions reguired to achieve an efficient allocation 1
the exchange of two goods, we now consider the efficient use of inputs in the
production process. We assume there are fixed total supplies of two inputs,

This tradeoff between equity and efficiency is stated cleatly by Arthur Okun in Equality and Efficiency:
The Big Tradeqgff (Washington, D.C: The Brookings Institution, 1975).
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labor and capital, that are needed to produce the same two products, food and
clothing. Instead of only two people, however, we now assume that many
consumers own the inputs to production (including labor) and earn income
by selling them. This income, in turn, is allocated between the two goods.

This framework links together the various supply and demand elements of
the economy. People supply inputs to production and then use the income
this brings to demand and consume goods and services. When the price of
one input increases, the individuals who supply a lot of that input earn more
income and consume more of one of the two goods. This in turn increases the
demand for the inputs needed to produce the good and has a feedback effect
on the price of those inputs. Only a general equilibrium analysis can find the
prices that equate supply and demand in every market.

Production in the Edgeworth Box

We will continue to use the Edgeworth box diagram, but rather than measure
goods on each axis as we did before, we will now measure inputs to the pro-
duction process. Figure 16.8 shows a box diagram in which labor input is
measured, along the horizontal axis, and capital input on the vertical axis.
Fifty hours of labor and thirty hours of capital are available for the produc-
tion process. In our earlier analysis of exchange, each origin represented an
individual; now each origin represents an output. The food origin is Or,
and Oc is the clothing origin. The only difference between the production
analysis and the exchange analysis is that now we measure inputs rather
than outputs in the diagram, and we focus on two outputs rather than two
consumers.

Each point in the diagram represents the labor and capital inputs to the pro-
duction of food and clothing. For example, A represents the input of 35 hours
of labor and 5 hours of capital in the production of food,and the input of
15 hours of labor and 25 hours of capital in the production of clothing. Every
way in which labor and capital can be combined to produce the two goods is
represented by a point in the diagram.

A series of production isoquants shows the levels of output produced with
the various input combinations. Each isoquant represents the total production
of a good that can be obtained, without distinguishing the firm or firms that
produced it. We have drawn three food isoquants representing 50, 60, and 80
units of food output. The isoquants for food look just like the isoquants we
worked with in Chapter 6, but we have rotated the clothing isoquants by 180
degrees, so that they can be read from the point of view of the origin Oc. For
example, the isoquant 50F represents all combinations of labor and capital that
combine to produce 50 units of food, while 25C represents all combinations
of labor and capital that combine to produce 25 units of clothing.

We have also drawn three isoquants representing 10, 25, and 30 units of
clothing. These isoquants increase in output as we move from upper right to
lower left, again because one or both inputs have increased. Now we can sec
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FIGURE 16.8 Efficiency in Production. In an Edgeworth production box with two
fixed inputs and two goods, an efficient use of inputs occurs when the isoquants for the
two goods are tangent. If production initially uses the inputs described by A, the tan-
shaded area shows the region in which more of both outputs can be produced by re-
arranging input use. Points B, C, and D are on the production contract curve and involve
efficient input use.

that A simultaneously represents 50 units of food and 25 units of clothing, each
associated with a different combination of production inputs.

Input Efficiency

To see how inputs can be combined efficiently, we must find the various com-
binations of inputs that can be used to produce each of the two outputs. A
particular allocation of inputs into the production process is technically efficient
if the output of one good cannot be increased without decreasing the output
of another good. Efficiency in production is not a new concept; in Chapter 6
we saw that a production function represents the maximum output that can
be achieved with a given set of inputs. Here we are extending the concept to
the production of two goods rather than one.

Figure 16.8 shows that inputs are allocated inefficiently if reallocating them
generates more of one or both goods. The allocation at A is clearly inefficient
because any input combination in the tan-shaded area generates more of both
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food and clothing. For example, we can move from A to B by switching some
labor from the production of food to the production of clothing, and some
capital from the production of clothing to the production of food. This gen-
erates the same amount of food (50 units), but a larger amount of clothing
(from 25 to 30 units).

Points B and C in Figure 16.8 are both efficient allocations, as are all points
lying on the curve that connects Or to Oc. Each of these points is a point of
tangency of two isoquants, just as every point on the exchange contract curve
represents a point of tangency of two indifference curves. The production con-
tract curve represents all technically efficient combinations of inputs. Every
point that does not lie on this production contract curve is inefficient because
the two isoquants that pass through the point intersect. When two isoquants
intersect, as at point A, labor and capital can be reallocated to increase the out-
put of at least one of the two goods. From A, we have seen that any alloca-
tion within the shaded area increases the production of both goods-so A is
technically inefficient.

Producer Equilibrium in a Competitive Input Market

If input markets are competitive, a point of efficient production will be
achicved. Let's sce why. If the labor and capital markets are perfectly com-
petitive, then the wage rate w will be the same in all industries. Likewise, the
rental price of capital » will be the same whether capital is used in the food or
clothing industry. We know from Chapter 7 that if producers of food and
clothing minimize production costs, they will use combinations of labor and
capital so that the ratio of the marginal products of the two inputs is equal to
the ratio of the input prices:

MPr/MPk = w/r

But we also showed that the ratio of the marginal products of the two inputs
is equal to the marginal rate of technical substitution of labor for capital
MRTS:k. As aresult,

MRTSzx = w/r (162)

Since the MRTS is the slope of the firm's isoquant, for a competitive equilib-
rium to occur in the input market, each producer must use labor and capital
so that the slopes of the isoquants are equal to one another and to the ratio
of the prices of the two inputs. As aresult, the competitive equilibrium lies on the
production contract curve, and the competitive equilibrium is efficient in production.

Where we end up on the production contract curve depends on consumers'
demands for the two goods. For example, suppose consumers demand much
more food than clothing. One possible competitive equilibrium occurs at D in
Figure 16.8. Here, the food producer minimizes the cost of producing 80 units
of food by employing 43 units of labor and 20 units of capital. The clothing
producer generates 10 units of clothing with 7 units of labor and 10 units of
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capital. The wage rate is equal to the rental price of capital, so the isocost lines
have a slope of -1 in the diagram. At these prices neither producer will wish
to purchase additional production inputs.

It is easy to check that if we begin at a point off the contract curve, both
producers will find it advantageous to hire labor or rent capital so that they
can reallocate their inputs to minimize costs. It is also clear from the diagram
in Figure 168 that the input market has no unique competitive equilibrium.,
Efficiency in the use of inputs can involve the production of much food and
little clothing, or vice versa.

The Production Possibilities Frontier

The production possibilities frontier shows the various combinations of food and
clothing that can be produced with fixed inputs of labor and capital. The fron-
tier in Figure 16.9 is derived from the production contract curve in Figure 16.8.
Each point on both the contract curve and the production possibilities fron-
tier describes an efficiently produced level of both food and clothing.

We have labeled the points on the frontier to correspond to the points on
the production contract curve. Point Or represents one extreme, in which only
clothing is produced, and Oc represents the other extreme, in which only food
is produced. Points B, C, and D are the three other labeled points from the
contract curve of Figure 16.8.

Clothing

(units)

60 ¢

2C
1R O

100 Food
(units)

FIGURE 169 Production Possibilities Frontier. The production possibilities frontier
shows all efficient combinations of outputs. Points B, C, and D are taken from compa-
rable points on the production contract curve. The production possibilities frontier is
concave because its slope (the marginal rate of transformation) increases as the level of
production of food increases.




578 PART IV INFORMATION, MARKET FAILURE, AND THE ROLE OF GOVERNMENT

The production possibilities frontier is downward sloping because to pro-
duce more food efficiently,one must switch inputs from the production of
clothing, which in turn lowers the clothing production level. Because all points
lying within the frontier are inefficient, they are off the production contract
curve,

The production possibilities frontier is concave (bowed in); i.e., its slope in-
creases in magnitude as more food is produced. To describe this, we define
the marginal rate of transformation of food for clothing (MRT) as the magnitude of
the slope of the frontier at each point. The MRT measures how much clothing

must be given up to produce one additional unit of food. For example, at B
on the frontier, the MRT is 1 because 1 unit of clothing must be given up to
obtain one additional unit of food. At D, however, the MRT is 2 because 2 units
of clothing must be given up to obtain one more unit of food.

Note that as we increase the production of food by moving along the pro-
duction possibilities frontier, the MRT increases.!? This happens because the
productivity of labor and capital differs depending on whether the inputs are
used to produce more food or clothing. Suppose we begin at Or, where only
clothing is produced. Now we remove some labor and capital from clothing
production, where their marginal products are relatively low, and put them
into food production, where their marginal products are high. Then, to obtain
the first unit of food, very little clothing production is lost (the MRT is much
less than 1). But as we move along the frontier and produce less clothing, the
productivities of labor and capital in clothing production rise and the pro-
ductivities of labor and capital in food production fall. At B, the productivities
are equal, and the MRT is 1. Continuing along the frontier, we note that the
input productivities in clothing rise more, and the productivities in food de-
crease, so the MRT becomes greater than 1.

We could also have described the shape of the production possibilities fron-
tier in terms of the costs of production. At Or, where very little clothing output
is lost to produce additional food, the marginal cost of producing food is very
low (a lot of output is produced with very little input), and the marginal cost
of producing clothing is very high (it takes a lot of both inputs to produce
another unit of clothing). Thus, when the MRT is low, so is the ratio of the
marginal cost of producing food MCr to the marginal cost of producing clothing
MCec.In fact, the slope of the production possibilities frontier measures the marginal
cost of producing one good relative to the marginal cost of producing the other. The
curvature of the production possibilities frontier follows directly from the fact
that the marginal cost of producing food relative to the marginal cost of pro-
ducing clothing is increasing. At every point along the frontier, the following
condition holds:

MRT=MCr/MCc (16.3)

0The production possibilities frontier need not have a continually increasing MRT Suppose, for ex-
ample, that there were strongly decreasing returns to scale in the production of food. Then as in-
puts were moved from clothing to food production the amount of clothing that must be given up
to obtain one more unit of food would decline.
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At B, for example, the MRT is equal to 1. Here, when inputs are switched
from clothing to food production, one unit of output is lost and one is gained.
If the input cost of producing one unit of either good is $100, the ratio of the
marginal costs would be $100/$100, or 1. Equation (16.3) also holds at D (and
at every other point on the frontier). Suppose the inputs needed to produce
1 unit of food cost $160. Then, the marginal cost of food would be $160, but
the marginal cost of clothing would be only $80 ($160/2 units of clothing). As
a result the ratio of the marginal costs, 2, is equal to the MRT.

Output Efficiency

For an economy to be efficient, goods must not only be produced at minimum
cost, goods must also be produced in combinations that match people’s willingness 1o
pay for them. To understand this, recall from Chapter 3 that the marginal rate
of substitution of clothing for food (MRS) measures the consumer's willing-
ness to pay for an additional unit of food by consuming less clothing. But the
marginal rate of transformation measures the cost of an additional unit of food
in terms of producing less clothing, An economy produces output efficiently
only if, for each consumer,

MRS = MRT (164)

To see why this condition is necessary for efficiency, suppose the MRT equals
1, but the MRS equals 2. Then consumers are willing to, give up 2 units of
clothing to get 1 unit of food, but the cost of getting the additional food is only
1 unit of lost clothing. Clearly, too little food is being produced. To achieve ef-
ficiency, food production mustbe increased, so that the MRS falls and the MRT
increases until the two are equal. The outcome is efficient only when MRS =
MRT for all pairs of goods.

Figure 16.10 shows this important efficiency condition graphically. Here, we
have superimposed one consumer's indifference curves on the production
possibilities fronter from Figure 16.9. Note that C is the only point on the
production possibilities frontier that maximizes the consumer's satisfaction.
Although all points on the production frontier are technically efficient, they
do not all involve the most efficient production of goods from the consumer's
perspective. At the point of tangency of the indifference curve and the pro-
duction frontier, the MRS (the slope of the indifference curve) and the MRT
(the slope of the production frontier) are equal.

If you were a planner in charge of managing an economy, you would face
a difficult problem. To achieve efficiency you must equate the marginal rate
of transformation with the marginal rate of substitution of the consumer. But
if different consumers have different preferences for food and clothing, how
can you decide what levels of food and clothing to produce and what amount
of each to give to every consumer, so that all consumers have the same MRS?
The informational and logistical costs of doing this are enormous. (That is one
reason why centrally planned economies, like that of the former Soviet Union,
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FIGURE 16.10 Output Efficiency. The efficient combination of outputs is produced
when the marginal rate of transformation between the two goods (which measures the
cost of producing one good relative to-the other) is equal to the consumer's marginal
rate of substitution (which measures the marginal benefit of consuming one good rela-
tive to the other).

performed so poorly.) Fortunately, a well-functioning competitive market
system can achieve the same efficient outcome at relatively low cost.

Efficiency in Output Markets

When output markets are perfectly competitive, all consumers allocate their
budgets so their marginal rates of substitution between two goods are equal
to the price ratio. For our two goods, food and clothing,

MRS=Pr/Pc

At the same time, each profit-maximizing firm will produce its output up to
the point at which price is equal to marginal cost. Again, for our two goods,

Pr = MCFr and Pc= MCc

Because the marginal rate of transformation is equal to the ratio of the mar-
ginal costs of production, it follows that

MRT = MCr/MCc = Pr/Pc = MRS (16.5)

When output and input markets are competitive, production will be effi-
cient in that the MRT is equal to the MRS. This condition is just another
version of the marginal benefit-marginal cost rule discussed in Chapter 4.
There we saw that consumers buy additional units of a good to the point
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at which the marginal benefit of consumption is equal to the marginal cost.
Here the production of food and clothing is chosen so that the marginal
benefit of consuming another unit of food is equal to the marginal cost of pro-
ducing food, and the same is true for the consumption and production of
clothing.

Figure 16.11 shows that efficient competitive output markets are achieved
when production and consumption choices are separated. Suppose the mar-
ket generates a price ratio of PP If producers are using inputs efficiently,
they will produce food and clothing at A, where the price ratio is equal to the
MRT, the slope of the production possibilities frontier. When faced with this
budget constraint, however, consumers will consume at B, where they maxi-
mize theirlevel of satisfaction (on indifference curve Uz2). Because the producer
wants (0 produce Fi units of food, but consumers want to buy Fz, there will
be an excess demand for food. Correspondingly, because .consumers wish to
buy C2 units of clothing, but producers wish to sell Ci, there will be an excess
supply of clothing. Prices in the market will then adjust-the price of food will
rise and that of clothing will fall. As price ratio Pr/Pc increases, the price line
will move along the production frontier.

An equilibrium results when the price ratio is PF/P¢ at C. Here, producers
want to sell F* units or food and C* units or clothing, and consumers want to
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FIGURE 1611 Competition and Output Efficiency. In a competitive output market,
people consume to the point where their marginal rate of substitution is equal to the
price ratio. Producers choose outputs so that the marginal rate of transformation is equal
to the price ratio. Because the MRS equals the MRT, the competitive output market is
efficient. Any other price ratio will lead to an excess demand for one good and an ex-
cess supply of the other.
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buy the same amounts. At this equilibrium, the MRT and the MRS are equal,
so again the competitive equilibrium is efficient.

16.5 The Gains from Free Trade

That there are gains from international trade in an exchange economy is clear-
we have seen that two persons or two countries can benefit by trading to reach
a point on the contract curve. However, there are additional gains from trade
when the economies of two countries differ so that one country has a com-
parative advantage in producing one good, while a second country has a com-
parative advantage in producing another.

Comparative Advantage

Country 1 has a comparative advantage over country 2 in producing a good if the cost
of producing that good, relative to the cost of producing other goods, in 1, is lower
than the cost of producing the good in 2, relative to the cost of producing other goods
in 2. Note that comparative advantage is not the same as absolute advantage.
A country has an absolute advantage in producing a good if its cost is lower
than the cost in another country. A comparative advantage, on the other hand,
implies that a country's cost, relative to the costs of other goods it produces, is lower
than the other country's.

When each of two countries has a comparative advantage, they are better
off producing what they are best at, and purchasing the rest. To see this, sup-
pose that the first country, Holland, has an absolutre advantage in producing
both cheese and wine. A worker there can produce a pound of cheese in one
hour, and a gallon wine in two hours. In Italy, on the other hand, it takes a
worker six hours to produce a pound of cheese and three hours to produce a
gallon of wine. The production relationships are summarized in Table 16. 3.1

TABLE 16 3 Hours of Labor Required to

Produce
Cheese Wine
(lb.) (Igal.)
Holland 1 2
Ttaly 6 3

' This example is based on "World Trade:- Jousting for Advantage," The Economist (Sept 22,1990): 5-40.
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Holland has a comparative advantage over Italy in producing cheese, since
Holland's cost of cheese production (in terms of hours of labor used) is half
its cost of producing wine, whereas Italy's cost of producing cheese is twice
its cost of producing wine. Likewise,Italy has a comparative advantage in pro-
ducing wine, which it can produce at half the cost of producing cheese.

The comparative advantage of each country determines what happens
when there is trade between the two countries. The outcome will depend on
the price of each good relative to the other when trade occurs. To see how this
might work, suppose that with trade one gallon of wine sells for the same
price as one pound of cheese in both Holland and Italy.

Without trade, with 24 hours of labor input, Holland could produce 24
pounds of cheese, 12 gallons of wine, or a combination of the two, such as
18 pounds of cheese and 3 gallons of wine. But Holland can do better. For
every hour of labor Holland can produce one pound of cheese, which it can
trade for one gallon of wine; if the wine were produced at home, two hours
of labor would be required. It is, therefore, in Holland's interest to specialize
in the production of cheese, which it will export to Italy in exchange for wine.
If, for example, Holland produced 24 pounds of cheese and traded 6, it would
be able to consume 18 pounds of cheese and 6 gallons of wine, a definite
improvement over the 18 pounds of cheese and 3 gallons of wine available in
the absence of trade.

Ttaly is also better off with trade. Note that without trade, with the same
24 hours of labor input, Italy can produce 4 pounds of cheese, 8 gallons of
wine, or a combination of the two,, such as 3 pounds of cheese and 2 gallons
of wine. On the other hand, with every hour of labor Italy can produce one-
third of a gallon of wine, which it can trade for one-third of a pound of cheese.
If it produced cheese at home, twice as much time would be involved, so
specialization in wine production is advantageous for Italy. Suppose that Italy
produced 8 gallons of wine and traded 6; then it would be able to consume
6 pounds of cheese and 2 gallons of wine, likewise an improvement over the
3 pounds of cheese and 2 gallons of wine available without trade.

An Expanded Production Possibilities Frontier

When there is comparative advantage, international trade has the effect of
allowing a country to consume outside its production possibilities frontier. This
can be seen graphically in Figure 16,12, which shows a production possibilities
frontier for Holland. Suppose initially that Holland has been prevented from
trading with Italy because of a protectionist trade barrier. The outcome of the
competitive process in Holland is that production is at point A, on indiffer-
ence curve Ui, where the MRT and the pre-trade relative price of wine and
cheese is 2. If Holland were able to trade, it would want to export two pounds
of cheese in exchange for one gallon of wine.

Suppose now that the trade barrier is dropped, and Holland and Italy are
both open to trade; suppose also that as a result of differences in demand and



584 PART IV INFORMATION, MARKET FAILURE, AND THE ROLE OF GOVERNMENT

Cheese
{pounds)

Pre-trade
Prices

World
Prices

Exports

Wine
Imports (gallons)

FIGURE 1612 The Gains from Trade. Without (rade, production and consumption
are at point A, corresponding to a relative price of cheese (o wine of 2 to 1. With trade
atarelative price of 1 cheese to 1 wine, domestic production is now at B, while domestic
consumption is at D. Free trade has allowed utility to increase from U1 to U--

costs in the two countries, trade occurs on a one-to-one basis. Holland will
find it advantageous to produce at point B, the point of tangency of the 1/1
price line and Holland's production possibilities frontier.

That is not the end of the story, however. Point B represents the production
decision in Holland (Holland will produce less wine and more cheese domes-
tically once the trade barrier has been removed). But, with trade, consumption
will occur at point D, at which the higher indifference curve U2 is tangent
to the trade price line. Thus, trade has the effect of expanding Holland's con-
sumption choices beyond its production possibilities frontier. Holland will
import Wp-Wz units of wine and export Cg- Cp units of cheese.

With trade each country will undergo a number of important adjustments.
As Holland imports wine, the production of,domestic wine will fall as will
employment in the wine industry. Cheese production will increase, however,
as will the number of jobs in that industry. Workers with job-specific skills may
find it difficult to change the nature of their employment. Thus, not everyone
in Holland will gain as the result of free trade. Consumers will clearly be better
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off, but producers of wine and workers in the wine industry are likely to be
worse off, at least temporarily.

Governments can use quotas and tariffs to discourage imports and stimulate
domestic production. But these devices can restrict or alter consumer choices
and thereby generate substantial output inefficiencies. One recent example is
the U.S. imposition of quotas on imports of Japanese automobiles,

During the past three decades, the U.S. automobile industry has faced in-
creasing world competition. In 1965, for example, imports were only 6.1 percent
of total domestic sales. This percentage increased, however, to 28.8 percent in
1980, when the industry earned a negative profit rate of -9.3 percent on its
investment. Part of the industry's difficulty was due to higher-quality, lower-
priced Japanese cars. To deal with these problems, the automobile industry
convinced the government to negotiate a voluntary export restraint (VER)
agreement with the Japanese in 1981, The VER limited Japanese exports to the
United States to 1.68 million cars per year as compared with the 2.5, million
cars imported in 1980. It was argued that the quotas would give U.S. auto-
mobile manufacturers time to retool their machines and restructure their union
agreements to compete effectively in the world market.

How did these quotas affect the world market? Did they help or hurt Amer-
ican consumers and producers? Answers to these questions require a general
equilibrium analysis of the Japanese and U.S. automobile industries, as well
as the markets for labor, materials, and other inputs to the production process.

The evidence suggests that the quotas did little to help the industry retool;
U.S. manufacturers had already begun to restructure their production toward
smaller and more fuel-efficient cars during the late 1970s. (Real investment
expenditures increased by 88 percent from 1975-1976 to 1979-1980, for example.)
The quotas initially forced the Japanese to sell fewer cars, but Japanese prices
rose nearly $1000 per car in 1981-82 and in later years, causing a $2 billion per
year increase in revenues. In turn, the higher Japanese prices increased the
demand for U.S. cars, which allowed the U.S. auto industry to increase its

nricAg Waoag nd nrafite Tha incraacad nrafite woars hattwaan CONN milli
PIIUUD’ vvasuo, auu PIULILD Lll\/ JJIL/IL/ClDUU PIULLLD YWUlL ULLywLLlL pIruy L111111U11

and $1.4 billion, substantially less than the Japanese revenue gain. Finally, U.S,
consumers were made worse off by the policy because U.S. automobile prices
were approximately $350 to $400 per car higher than they would have been
without the export restrictions, !

The quotas initially benefitted U.S. automobile workers. Without quotas,
domestic sales would have been about 500,000 units lower in the early 1980s,
which translates into about 26,000 jobs. But the higher prices cost consumers

12 See Robert W. Crandall, "Import Quotas and the Automobile Industry: The Costs of Protectionism,"
The Brookings Review (Summer 1984); 8-16.
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well over $4.3 billion dollars, which means that each job that was retained cost
approximately $160,000 ($4.3 billion/26,000). The VER was thus an extremely
inefficient way to increase domestic employment.

In recent years, the voluntary quota program has had little effect on auto-
mobile imports. In 1991, for example, Japan exported 1.8 million cars to the United
States, even though the voluntary quota was 2.3 million. By March 1992 Japan
opted to voluntarily lower the limit to 1.65 million and by April 1992 the
program was climinated. Yet, despite the reduction in imported cars, Japan's
share of the U.S. automobile market increased from 20.5 percentin 1981 to 30.3
percent in 1991. The explanation for this remarkable trend is simple: The pro-
duction of Japanese automobiles in U.S. plants has increased substantially over
the past decade. It seems doubtful that this trend will be easily overcome; the
1992 requirement that 70 percent of the parts used by Japanese automakers in
the United States be U.S.made is unlikely to be significantly effective.

The demands for protectionist policies have increased steadily during the
1980s and into the 1990s. Protectionism can take many forms; they include tar-
iffs and quotas of the kind that we analyzed in Chapter 9, regulatory hurdles,
subsidies to domestic producers, and controls on the use of foreign exchange.
Table 164 highlights one recent study of U.S.-imposed trade restrictions.!>

Since one of the major purposes of protectionism is to protect jobs in partic-
ular industries, it is not surprising that these policies create gains to producers.
The costs, however, involve losses to consumers, and a substantial reduction in
economic efficiency. These efficiency losses are the sum of the loss of producer
surplus resulting from inefficient excess domestic production and the loss of
consumer surplus resulting from higher domestic prices and lower consumption.

As the table shows, the textiles and apparel industry is the largest source of
efficiency losses. While there were substantial gains to producers, consumer
losses are larger in each case. In addition, efficiency losses from excess (ineffi-
cient) domestic production of textiles and reduced domestic consumption of
imported textile products were also large-an estimated $4.85 billion. The
second largest source of inefficiency was 'the dairy industry, where losses
amounted to $1.37 billion.

Finally, note that the efficiency cost of helping domestic producers varies
considerably across industries. In textiles the ratio of efficiency costs to pro-

P This example is based on Cletus Coughlin, K. Alee Chrystal, and Geoffrey E. Wood, "Protectionist
Trade Policies: A Survey of Theory, Evidence and Rationale," Federal Reserve Bank of St. Louis (Janu-
ary/February 1988). 12-30. The data in the table are taken from Gary Clyde Hufbauer, Diane T
Berliner, and Kimberty Ann EIMott, "Trade Protection in the United States: 31 Case Studies,” Institute
for International Economics (1986).
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ducer gains is 22 percent, and in dairy products it is 27 percent; only orange
juice is higher (33.3 percent). However, much lower ratios-apply to color TVs
(3.7 percent), carbon steel (8.7 percent), and book manufacturing (9.5 percent).

16.6 An Overview-The Efficiency of
Competitive Markets

T

Our analysis of general equilibrium and economic efficiency is now complete.
We have shown that a perfectly competitive system of input and output mar-
kets will achieve an economically efficient outcome. The competitive system
builds on the self-interested goals of consumers and producers, and on the
ability of market prices to convey information to both parties. In the next two
chapters, we will discuss why markets fail and what government can do about
it. First, however, we should sum up the conditions required for economic ef-
ficiency and the particular conditions that a perfectly competitive market sys-
tem satisfies.

1. Efficiency in Exchange. All allocations mustlie on the exchange contractcurve,
so that every consumer's marginal rate of substitution of food for clothing
is the same:

MRSt = MRSK-
™ Producer gains in this tariff case are defined as the area of trapezoid A in Figure 9.16.

15Consumer losses are the sum of areas A, B, C, and D in Figure 9.16.
These are given by triangles B and C in Figure 9.16.
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A competitive market achieves this efficient outcome because for consumers
the tangency of the budget line and the highest attainable indifference curve
assure that

MRSke = Pr/Pc = MRS

2. Efficiency in the Use of Inputs in Production. All input combinations must lie
on the production contract curve, so that every producer's marginal rate
of technical substitution of labor for capital is equal in the production of
both goods:

MRTSLK = MRTSEK

A competitive market achieves this efficient outcome because each producer
maximizes profit by choosing labor and capital inputs so that the ratio of the
input prices is equal to the marginal rate of technical substitution:

MRTSE = w/r = MRTSS

3. Efficiency in the Output Market. The mix of outputs must be chosen so that
the, marginal rate of transformation between outputs is equal to consumers'
marginal rates of substitution:

MRTrc = MRSkc(for all consumers)

A competitive market achieves this efficient outcome because profit-maximiz-
ing producers increase their output to the point at which marginal cost equals
price:

Pr=MCF,Pc=MCc
As aresult,
MRTrc = MCr/MCc = Pr/Pc
But consumers maximize their satisfaction in competitive markets only if
Pr/Pc = MRSkc (for all consumers)
Therefore,
MRSrc=MRTrc
and the efficiency conditions are satisfied.

16.7 Why Fail

We can give two different interpretations of the conditions required for effi-
ciency. The first stresses that competitive markets work, and that we ought
to ensure that the prerequisites for competition hold, so that resources can
be efficiently allocated. The second stresses that the prerequisites for compe-
tition are unlikely to hold, and that we ought to concentrate on how to deal
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with market failures. Thus far we have focused on the first interpretation. For
the remainder of the book, we concentrate on the second.

Competitive markets fail for four basic reasons: market power, incomplete
information, externalities, and public goods. We will discuss each in turn.

Market Power

We saw in Chapters 10 and 14 that inefficiency arises when a producer or
supplier of a factor input has market power. Suppose, for example, that the
producer of food in our Edgeworth box diagram has monopoly power. It there-
fore chooses the output quantity at which marginal revenue (rather than price)
is equal to marginal cost, and sells less output at a price higher than in a com-
petitive market. The lower output will mean a lower marginal cost of food
production. Meanwhile, the freed-up production inputs will be allocated to
produce clothing, whose marginal cost will increase. As a result, the marginal
rate of transformation will decrease, because MRTrc = MCr/MCc. We might
end up, for example, atA on the production possibilities frontier in Figure 16.11.
Producing too little food and too much clothing is an output inefficiency be-
cause firms with market power use a different price in their output decisions
than consumers use in their consumption decisions.

A similar argument would apply to market power in an input market. Sup-
pose that unions gave workers market power over the supply of their labor
in the production of food. Too little labor would then be supplied to the food
industry at too high a wage (wr), and too much labor to the clothing industry
at too low a wage (wc). In the clothing industry, the input efficiency conditions
would be satisfied because MRTSS, = w¢/r But in the food industry, the wage
paid would be greater than the wage in the clothing industry. Therefore,
MRTSEx = we/r > we/r = MRTSS,. The result is input inefficiency because
efficiency requires that the marginal rates of technical substitution be equal in
the production of all goods.

Incomplete Information

If consumers do not have accurate information about market prices or product
quality, the market system will not operate efficiently. This lack of information
may give producers an incentive to supply too much of some products and 00
little of others. In other cases, some consumers may not buy a product even
though they would benefit from doing so, while other consumers buy prod-
ucts that leave them worse off. For example, consumers may buy pills that guar-
antee weight loss, only to find that the pills have no medical value. Finally, a
lack of information may prevent some markets from ever developing. It may,
for example, be impossible to purchase certain kinds of insurance because sup-
pliers of insurance lack adequate information about who is likely to be at risk.

Each of these informational problems can lead to competitive market inef-
ficiency. We will describe informational inefficiencies in detail in Chapter 17,
and see whether government intervention might cure them.
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Externalities

The price system works efficiently because market prices convey information
to both producers and consumers. Sometimes, however, market prices do not
reflect the activities of either producers or consumers. There is an externality
when a consumption or production activity has an indirect effect on other
consumption or production activities that is not reflected directly in market
prices. As we explained in Section 9.2, the word "externality" is used because
W X X
Suppose, for example, that a steel plant dumps effluent in a river, which
makes a recreation site downstream unsuitable for swimming or fishing. There
is an externality because the steel production does not bear the true cost of
waste water and hence uses too much waste water to produce its steel. This
causes an input inefficiency. If this externality prevails throughout the industry,
the price of steel (which is equal to the marginal cost of production) will be
lower than if the cost of production reflected the effluent cost. As a result, too
much steel will be produced, and there will be an output inefficiency.
We will discuss externalities, and ways to deal with them, in Chapter 18

Public Goods

The last source of market failure arises when the market fails to supply goods
that many consumers value. A public good is a good that can be made available
cheaply to many consumers, but once the good is provided to some consumers,
it is very difficult to prevent others from consuming it. For example, suppose
a firm is considering whether to undertake research on a new technology for
which it cannot obtain a patent. Once the invention is made public, others can
duplicate it. As long as it is difficult to exclude other firms from selling the
product, the research will be unprofitable.

Thus, markets undersupply public goods. We will see in Chapter 18 that
the government can sometimes resolve this problem either by supplying the
good itself or by altering the incentives for private firms to produce it.

Summary

1. Partial equilibrium analyses of markets assume that related markets are unaffected. Gen-
eral equilibrium analyses examine all markets simultaneously, taking into account feedback
effects of other markets on the market being studied.

2. An allocation is efficient when no consumer can be made better off by trade without mak-
ing someone else worse off. When consumers make all mutually advantageous trades, the
outcome is efficient and lies on the contract curve.
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3.

10.

11.

A competitive equilibrium describes a set of prices and quantities, so that when each con-
sumer chooses his or her most preferred allocation, the quantity demanded is equal to the
quantity supplied in every market. All competitive equilibrium allocations lie on the ex-
change contract curve and are Pareto efficient.

The utility possibilities frontier measures all efficient allocations in terms of the levels of
utility that each person achieves. Although both individuals prefer some allocations to an
inefficient allocation, not every efficient allocation mustbe so preferred. Thus, an inefficient
allocation can be more equitable than an efficient one.

Because a competitive equilibrium need not be equitable, the government may wish to help
redistribute wealth from rich to poor. Because such redistribution is costly, there is some
conflict between equity and efficiency.

An allocation of production inputs is technically efficient if the output of one good cannot
be increased without decreasing the output of some other good. All points of technical ef-
ficiency lie on the production contract curve and represent points of tangency of the iso-
quants for the two goods.

A competitive equilibrium in input markets occurs when the marginal rate of technical sub-
stitution between pairs of inputs is equal to the ratio of the prices of the inputs.

The production possibilities frontier measures all efficient allocations in terms of the levels
of output that can be produced with a given combination of inputs. The marginal rate of
transformation of food for clothing increases as more food and less clothing are produced.
The marginal rate of transformation is equal to the ratio of the marginal cost of producing
food to the marginal cost of producing clothing.

Efficiency in the allocation of goods to consumers is achieved only when the marginal rate of
substitution of one good for another in consumption (which is the same for all consumers)
is equal to the marginal rate of transformation of one good for another in production.

When input and output markets are perfectly competitive, the marginal rate of substitu-
tion (which equals the ratio of the prices of the goods) will equal the marginal rate of trans-
formation (which equals the ratio of the marginal costs of producing the goods).

Free international trade expands a country's production possibilities frontier. As a result,
consumers will be better off,

Competitive markets may be inefficient for four reasons. First, firms or consumers may have
market power in input or output markets. Second, consumers or producers may have
incomplete information and may therefore err in their consumption and production
decisions. Third, externalities may be present. Fourth, some socially desirable public goods
may not be produced.

Questions for Review

1. Why can feedback effects make a general equi- 2, In the Edgeworth box diagram, explain how
librium analysis substantially different from apartial ~ one point can simultaneously represent the market
equilibrium analysis? baskets owned by two consumers.
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3. In the analysis of exchange using the Edge-
worth box diagram, explain why both consumers'
marginal rates of substitution are equal at every
point on the contract curve.

4, "Since all points on a contract curve are effi-
cient, they are all equally desirable from a social
point of view." Do you agree with this statement?
Explain.

5. How does the utility possibilities frontier relate
to the contract curve?

6. In the Edgeworth production box diagram,
what conditions must hold for an allocation to be
on the production contract curve? Why is a com-
petitive equilibrium on the contract curve?

7. How is the production possibilities frontier re-
lated to the production contract curve?

8. What is the marginal rate of transformation
(MRT)? Explain why the MRT of one good for an-
other is equal to the ratio of the marginal costs of
producing the two goods.

9. Explain why goods will not be distributed effi-
ciently among consumers if the MRT is not equal to
the consumers' marginal rate of substitution.

10. Why can free trade between two countries make
consumers of both countries better off?

11. What are the four major sources of market fail-
ure? In each case, explain briefly why the competi-
tive market does not operate efficiently.

Exercises

1. In the analysis of an exchange between two peo-
ple, suppose both people have identical preferences.
Will the contract curve be a straight line? Explain.
(Can you think of a counterexample?)

2. Give an example of conditions when the pro-
duction possibilities frontier might not be concave.

3. A monopsonist buys labor for less than the com-
petitive wage. What type of inefficiency will thisuse
of monopsony power cause? How would your an-
swer change if the monopsonist in the labor market
were also a monopolist in the output market?

4. Jane has 8 liters of soft drinks and 2 sandwiches.
Bob, on the other hand, has 2 liters of soft drinks
and 4 sandwiches. With these endowments, Jane's
marginal rate of substitution (MRS) of soft drinks
for sandwiches is three, and Bob's MRS is equal to
one. Draw an Edgeworth box diagram to show
whether this allocation of resources is efficient. If it
is, explain why. Ifitis not, what exchanges will make
both parties better off?

5. The Acme Corporation produces x and y units of
goods Alpha and Beta, respectively.
a. Use a production possibility frontier to explain
how the willingness to produce more or less Alpha
depends on the marginal rate of transformation
of Alpha or Beta.

b. Consider two cases of production extremes:
(i) Acme produces zero units of Alpha initially, or
(ii) Acme produces zero units of Beta initially. If
Acme always tries to stay on its production pos-
sibility frontier, describe the initial positions of
cases (i) and (ii). What happens as the Acme Cor-
poration begins to produce both goods?

6. In the context of our analysis of the Edgeworth
production box, suppose a new invention causes a
constant-returns-to-scale production process for
food to become a sharply increasing-returns process.
How does this change affect the production con-
tract curve?

7. Suppose gold (G) and silver (S) are substitutes for
each other because both serve as hedges against in-
flation. Suppose also that the supplies of both are
fixed in the short run (Qc = 50, and Qs = 200), and
that the demands for gold and silver are given by
the following equations:
Pc = 80 - Qs + 0.5Ps
Ps =540 - Os + 0.2Ps
a. What are the equilibrium prices of gold and
silver?
b. Suppose a new discovery of gold increases the
quantitysupplied by 85 units. How will this dis-
covery affect the prices of both gold and silver?



