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Economies of Scale, Imperfect
Competition, and International 
Trade

In Chapter 3 we pointed out that there are two reasons why countries
specialize and trade. First, countries differ either in their resources or in
technology and specialize in the things they do relatively well; second,

economies of scale (or increasing returns) make it advantageous for each
country to specialize in the production of only a limited range of goods and
services. The past three chapters considered models in which all trade is
based on comparative advantage; that is, differences between countries
are the only reason for trade. This chapter introduces the role of economies
of scale.

The analysis of trade based on economies of scale presents certain
problems that we have so far avoided. Up to now we have assumed that
markets are perfectly competitive, so that all monopoly profits are always
competed away. When there are increasing returns, however, large firms
usually have an advantage over small, so that markets tend to be dominated
by one firm (monopoly) or, more often, by a few firms (oligopoly). When
increasing returns enter the trade picture, then, markets usually become
imperfectly competitive.

This chapter begins with an overview of the concept of economies of
scale and the economics of imperfect competition. We then turn to two
models of international trade in which economies of scale and imperfect
competition play a crucial role: the monopolistic competition model and
the dumping model. The rest of the chapter addresses the role of a different
kind of increasing returns, external economies, in determining trade
patterns.

6Chapter
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CHAPTER 6 Economies of Scale, Imperfect Competition, and International Trade 115

Learning Goals

After reading this chapter, you will be able to:

• Recognize why international trade often occurs from increasing returns 
to scale and imperfect competition.

• Understand the source of intraindustry trade and how it differs from
interindustry trade.

• Detail the “dumping” arguments used by domestic industries as a basis for
protectionism, and explain the relationship between dumping and price
discrimination.

• Discuss the role of external economies and knowledge spillovers in shaping
comparative advantage and international trade patterns.

Economies of Scale and International 
Trade: An Overview

The models of comparative advantage already presented were based on the assumption of
constant returns to scale. That is, we assumed that if inputs to an industry were doubled,
industry output would double as well. In practice, however, many industries are character-
ized by economies of scale (also referred to as increasing returns), so that production is
more efficient the larger the scale at which it takes place. Where there are economies of
scale, doubling the inputs to an industry will more than double the industry’s production.

A simple example can help convey the significance of economies of scale for international
trade. Table 6-1 shows the relationship between input and output of a hypothetical industry.
Widgets are produced using only one input, labor; the table shows how the amount of labor
required depends on the number of widgets produced. To produce 10 widgets, for example,
requires 15 hours of labor, while to produce 25 widgets requires 30 hours. The presence of
economies of scale may be seen from the fact that doubling the input of labor from 15 to
30 more than doubles the industry’s output—in fact, output increases by a factor of 2.5.
Equivalently, the existence of economies of scale may be seen by looking at the average amount
of labor used to produce each unit of output: If output is only 5 widgets, the average labor input
per widget is 2 hours, while if output is 25 units, the average labor input falls to 1.2 hours.

We can use this example to see why economies of scale provide an incentive for inter-
national trade. Imagine a world consisting of two countries, America and Britain, both of
which have the same technology for producing widgets, and suppose that initially each
country produces 10 widgets. According to the table, this requires 15 hours of labor in each
country, so in the world as a whole 30 hours of labor produce 20 widgets. But now

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

Output Total Labor Input Average Labor Input

5 10 2
10 15 1.5
15 20 1.333333
20 25 1.25
25 30 1.2
30 35 1.166667
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116 PART ONE International Trade Theory

suppose that we concentrate world production of widgets in one country, say America, and
let America employ 30 hours of labor in the widget industry. In a single country these
30 hours of labor can produce 25 widgets. So by concentrating production of widgets in
America, the world economy can use the same amount of labor to produce 25 percent more
widgets.

But where does America find the extra labor to produce widgets, and what happens to
the labor that was employed in the British widget industry? To get the labor to expand its
production of some goods, America must decrease or abandon the production of others;
these goods will then be produced in Britain instead, using the labor formerly employed in
the industries whose production has expanded in America. Imagine that there are many
goods subject to economies of scale in production, and give them numbers: 1, 2, 3, . . . . To
take advantage of economics of scale, each of the countries must concentrate on producing
only a limited number of goods. Thus, for example, America might produce goods 1, 3, 5,
and so on while Britain produces 2, 4, 6, and so on. If each country produces only some of
the goods, then each good can be produced at a larger scale than would be the case if each
country tried to produce everything, and the world economy can therefore produce more of
each good.

How does international trade enter the story? Consumers in each country will still want
to consume a variety of goods. Suppose that industry 1 ends up in America and industry 2
in Britain; then American consumers of good 2 will have to buy goods imported from
Britain, while British consumers of good 1 will have to import it from America.
International trade plays a crucial role: It makes it possible for each country to produce a
restricted range of goods and to take advantage of economies of scale without sacrificing
variety in consumption. Indeed, as we will see below, international trade typically leads to
an increase in the variety of goods available.

Our example, then, suggests how mutually beneficial trade can arise as a result of
economics of scale. Each country specializes in producing a limited range of products,
which enables it to produce these goods more efficiently than if it tried to produce
everything for itself; these specialized economies then trade with each other to be able to
consume the full range of goods.

Unfortunately, to go from this suggestive story to an explicit model of trade based on
economies of scale is not that simple. The reason is that economies of scale typically lead
to a market structure other than that of perfect competition, and it is necessary to be care-
ful about analyzing this market structure.

Economies of Scale and Market Structure
In the example in Table 6-1, we represented economies of scale by assuming that the labor
input per unit of production is smaller the more units produced. We did not say how this
production increase was achieved—whether existing firms simply produced more, or
whether there was instead an increase in the number of firms. To analyze the effects of
economies of scale on market structure, however, one must be clear about what kind of
production increase is necessary to reduce average cost. External economies of scale
occur when the cost per unit depends on the size of the industry but not necessarily on the
size of any one firm. Internal economies of scale occur when the cost per unit depends on
the size of an individual firm but not necessarily on that of the industry.

The distinction between external and internal economies can be illustrated with a hypo-
thetical example. Imagine an industry that initially consists of ten firms, each producing
100 widgets, for a total industry production of 1,000 widgets. Now consider two cases.
First, suppose the industry were to double in size, so that it now consists of 20 firms, each
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CHAPTER 6 Economies of Scale, Imperfect Competition, and International Trade 117

one still producing 100 widgets. It is possible that the costs of each firm will fall as a result
of the increased size of the industry; for example, a bigger industry may allow more effi-
cient provision of specialized services or machinery. If this is the case, the industry
exhibits external economies of scale. That is, the efficiency of firms is increased by having
a larger industry, even though each firm is the same size as before.

Second, suppose the industry’s output were held constant at 1,000 widgets, but that the
number of firms is cut in half so that each of the remaining five firms produces 200 widgets.
If the costs of production fall in this case, then there are internal economies of scale: A firm
is more efficient if its output is larger.

External and internal economies of scale have different implications for the structure of
industries. An industry where economies of scale are purely external (that is, where there
are no advantages to large firms) will typically consist of many small firms and be
perfectly competitive. Internal economics of scale, by contrast, give large firms a cost
advantage over small and lead to an imperfectly competitive market structure.

Both external and internal economies of scale are important causes of international
trade. Because they have different implications for market structure, however, it is difficult
to discuss both types of scale economy-based trade in the same model. We will therefore
deal with them one at a time.

We begin with a model based on internal economics of scale. As we have just argued,
however, internal economies of scale lead to a breakdown of perfect competition. This out-
come forces us to take time out to review the economics of imperfect competition before
we can turn to the analysis of the role of internal economics of scale in international trade.

The Theory of Imperfect Competition
In a perfectly competitive market—a market in which there are many buyers and sellers,
none of whom represents a large part of the market—firms are price takers. That is, sellers of
products believe that they can sell as much as they like at the current price and cannot influ-
ence the price they receive for their product. For example, a wheat farmer can sell as much
wheat as she likes without worrying that if she tries to sell more wheat she will depress the
market price. The reason she need not worry about the effect of her sales on prices is that any
individual wheat grower represents only a tiny fraction of the world market.

When only a few firms produce a good, however, matters are different. To take perhaps
the most dramatic example, the aircraft manufacturing giant Boeing shares the market for
large jet aircraft with only one major rival, the European firm Airbus. Boeing therefore
knows that if it produces more aircraft, it will have a significant effect on the total supply
of planes in the world and will therefore significantly drive down the price of airplanes. Or
to put it the other way around, Boeing knows that if it wants to sell more airplanes, it can
do so only by significantly reducing its price. In imperfect competition, then, firms are
aware that they can influence the prices of their products and that they can sell more only
by reducing their price. Imperfect competition is characteristic both of industries in which
there are only a few major producers and of industries in which each producer’s product is
seen by consumers as strongly differentiated from those of rival firms. Under these circum-
stances each firm views itself as a price setter, choosing the price of its product, rather than
a price taker.

When firms are not price takers, it is necessary to develop additional tools to describe
how prices and outputs are determined. The simplest imperfectly competitive market struc-
ture to examine is that of a pure monopoly, a market in which a firm faces no competition;
the tools we develop can then be used to examine more complex market structures.
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118 PART ONE International Trade Theory

Monopoly: A Brief Review
Figure 6-1 shows the position of a single, monopolistic firm. The firm faces a downward-
sloping demand curve, shown in the figure as D. The downward slope of D indicates that
the firm can sell more units of output only if the price of the output falls. As you may recall
from basic microeconomics, a marginal revenue curve corresponds to the demand curve.
Marginal revenue is the extra or marginal revenue the firm gains from selling an additional
unit. Marginal revenue for a monopolist is always less than the price because to sell an
additional unit the firm must lower the price of all units (not just the marginal one). Thus
for a monopolist the marginal revenue curve, MR, always lies below the demand curve.

Marginal Revenue and Price For our analysis of the monopolistic competition model
later in this section it is important to determine the relationship between the price the
monopolist receives per unit and marginal revenue. Marginal revenue is always less than
the price—but how much less? The relationship between marginal revenue and price
depends on two things. First, it depends on how much output the firm is already selling:
A firm that is not selling very many units will not lose much by cutting the price it receives
on those units. Second, the gap between price and marginal revenue depends on the slope
of the demand curve, which tells us how much the monopolist has to cut his price to sell
one more unit of output. If the curve is very flat, then the monopolist can sell an additional
unit with only a small price cut and will therefore not have to lower the price on units he
would have sold otherwise by very much, so marginal revenue will be close to the price per
unit. On the other hand, if the demand curve is very steep, selling an additional unit will
require a large price cut, implying marginal revenue much less than price.

We can be more specific about the relationship between price and marginal revenue if
we assume that the demand curve the firm faces is a straight line. When this is so, the
dependence of the monopolist’s total sales on the price it charges can be represented by an
equation of the form

(6-1)Q = A - B * P,

Cost, C and
Price, P

PM

AC

QM Quantity, Q

D
MC

MR

AC
Monopoly profits

Figure 6-1
Monopolistic Pricing and Production Decisions

A monopolistic firm chooses an output at which
marginal revenue, the increase in revenue from
selling an additional unit, equals marginal cost,
the cost of producing an additional unit. This 
profit-maximizing output is shown as QM; the price
at which this output is demanded is PM. The
marginal revenue curve MR lies below the demand
curve D, because, for a monopoly, marginal revenue
is always less than the price. The monopoly’s profits
are equal to the area of the shaded rectangle, the
difference between price and average cost times
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CHAPTER 6 Economies of Scale, Imperfect Competition, and International Trade 119

where Q is the number of units the firm sells, P the price it charges per unit, and A and
B are constants. We show in the appendix to this chapter that in this case marginal
revenue is

(6-2)

implying

Equation (6-2) reveals that the gap between price and marginal revenue depends on the
initial sales Q of the firm and the slope parameter B of its demand curve. If sales quantity, Q,
is higher, marginal revenue is lower, because the decrease in price required to sell a greater
quantity costs the firm more. The greater is B, that is, the more sales fall for any given
increase in price and the closer marginal revenue is to the price of the good. Equation 
(6-2) is crucial for our analysis of the monopolistic competition model of trade (pp.
125–143).

Average and Marginal Costs Returning to Figure 6-1, AC represents the firm’s average
cost of production, that is, its total cost divided by its output. The downward slope reflects
our assumption that there are economics of scale, so that the larger the firm’s output is the
lower are its costs per unit. MC represents the firm’s marginal cost (the amount it costs the
firm to produce one extra unit). We know from basic economics that when average costs
are a decreasing function of output, marginal cost is always less than average cost. Thus
MC lies below AC.

Equation (6-2) related price and marginal revenue. There is a corresponding
formula relating average and marginal cost. Suppose the costs of a firm, C, take the
form

(6-3)

where F is a fixed cost that is independent of the firm’s output, c is the firm’s marginal cost,
and Q is once again the firm’s output. (This is called a linear cost function.) The fixed cost
in a linear cost function gives rise to economies of scale, because the larger the firm’s
output, the less is the fixed cost per unit. Specifically, the firm’s average cost (total cost
divided by output) is

(6-4)

This average cost declines as Q increases because the fixed cost is spread over a larger
output.

If, for example, F � 5 and c � 1 the average cost of producing 10 units is 5/10 � 1 �
1.5 and the average cost of producing 25 units is 5/25 � 1 � 1.2. These numbers may look
familiar, because they were used to construct Table 6-1. The relationship between output,
average costs, and marginal costs given in Table 6-1 is shown graphically in Figure 6-2.
Average cost approaches infinity at zero output and approaches marginal cost at very large
output.

The profit-maximizing output of a monopolist is that at which marginal revenue (the
revenue gained from selling an extra unit) equals marginal cost (the cost of producing an
extra unit), that is, at the intersection of the MC and MR curves. In Figure 6-1 we can see
that the price at which the profit-maximizing output QM is demanded is PM, which

Average cost = AC = C/Q = F/Q + c.

C = F + c * Q,

P - MR = Q/B.

Marginal revenue = MR = P - Q/B,
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Figure 6-2
Average Versus Marginal Cost

This figure illustrates the average and marginal costs
corresponding to the total cost function C � 5 � x.
Marginal cost is always 1; average cost declines as
output rises.
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1 The economic definition of profits is not the same as that used in conventional accounting, where any revenue
over and above labor and material costs is called a profit. A firm that earns a rate of return on its capital less than
what that capital could have earned in other industries is not making profits; from an economic point of view the
normal rate of return on capital represents part of the firm’s costs, and only returns over and above that normal
rate of return represent profits.

is greater than average cost. When P > AC, the monopolist is earning some monopoly
profits.1

Monopolistic Competition
Monopoly profits rarely go uncontested. A firm making high profits normally attracts
competitors. Thus situations of pure monopoly are rare in practice. Instead, the usual market
structure in industries characterized by internal economies of scale is one of oligopoly: several
firms, each of them large enough to affect prices, but none with an uncontested monopoly.

The general analysis of oligopoly is a complex and controversial subject because in
oligopolies the pricing policies of firms are interdependent. Each firm in an oligopoly will,
in setting its price, consider not only the responses of consumers but also the expected
responses of competitors. These responses, however, depend in turn on the competitors’
expectations about the firm’s behavior—and we are therefore in a complex game in which
firms are trying to second-guess each others’ strategies. We will briefly discuss the general
problems of modeling oligopoly below. However, there is a special case of oligopoly,
known as monopolistic competition, which is relatively easy to analyze. Since 1980
monopolistic competition models have been widely applied to international trade.

In monopolistic competition models two key assumptions are made to get around the
problem of interdependence. First, each firm is assumed to be able to differentiate its
product from that of its rivals. That is, because they want to buy this firm’s particular
product, the firm’s customers will not rush to buy other firms’ products because of a slight
price difference. Product differentiation assures that each firm has a monopoly in its particular
product within an industry and is therefore somewhat insulated from competition. Second,
each firm is assumed to take the prices charged by its rivals as given—that is, it ignores the
impact of its own price on the prices of other firms. As a result, the monopolistic competi-
tion model assumes that even though each firm is in reality facing competition from other
firms, it behaves as if it were a monopolist—hence the model’s name.
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2 Equation (6-5) can be derived from a model in which consumers have different preferences and firms produce
varieties tailored to particular segments of the market. See Stephen Salop, “Monopolistic Competition with
Outside Goods,” Bell Journal of Economics 10 (1979), pp. 141–156 for a development of this approach.

3 Equation (6-5) may be rewritten as Q � S/n�S � b � (P� ). If P � , this reduces to Q � S/n. If P > ,
Q < S/n, while if P < , Q > S/n.P

PPP

Are there any monopolistically competitive industries in the real world? Some industries
may be reasonable approximations. For example, the automobile industry in Europe,
where a number of major producers (Ford, General Motors, Volkswagen, Renault,
Peugeot, Fiat, Volvo—and more recently Nissan) offer substantially different yet nonethe-
less competing automobiles, may be fairly well described by monopolistically competitive
assumptions. The main appeal of the monopolistic competition model is not, however, its
realism, but its simplicity. As we will see in the next section of this chapter, the monopolistic
competition model gives us a very clear view of how economies of scale can give rise to
mutually beneficial trade.

Before we can examine trade, however, we need to develop a basic model of monopo-
listic competition. Let us therefore imagine an industry consisting of a number of firms.
These firms produce differentiated products, that is, goods that are not exactly the same but
that are substitutes for one another. Each firm is therefore a monopolist in the sense that it
is the only firm producing its particular good, but the demand for its good depends on the
number of other similar products available and on the prices of other firms in the industry.

Assumptions of the Model We begin by describing the demand facing a typical monop-
olistically competitive firm. In general, we would expect a firm to sell more the larger the
total demand for its industry’s product and the higher the prices charged by its rivals. On
the other hand, we expect the firm to sell less the greater the number of firms in the indus-
try and the higher its own price. A particular equation for the demand facing a firm that has
these properties is2

(6-5)

where Q is the firm’s sales, S is the total sales of the industry, n the number of firms in the
industry, b a constant term representing the responsiveness of a firm’s sales to its price, P
the price charged by the firm itself, and the average price charged by its competitors.
Equation (6-5) may be given the following intuitive justification: If all firms charge the
same price, each will have a market share 1/n. A firm charging more than the average of
other firms will have a smaller market share, a firm charging less a larger share.3

It is helpful to assume that total industry sales S are unaffected by the average price 
charged by firms in the industry. That is, we assume that firms can gain customers only at
each others’ expense. This is an unrealistic assumption, but it simplifies the analysis and
helps focus on the competition among firms. In particular, it means that S is a measure of
the size of the market and that if all firms charge the same price, each sells S/n units.

Next we turn to the costs of a typical firm. Here we simply assume that total and aver-
age costs of a typical firm are described by equations (6-3) and (6-4).

Market Equilibrium To model the behavior of this monopolistically competitive industry,
we will assume that all firms in this industry are symmetric, that is, the demand function
and cost function are identical for all firms (even though they are producing and selling
somewhat differentiated products). When the individual firms are symmetric, the state of

P

P

Q = S * [1/n - b * (P - P)],
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the industry can be described without enumerating the features of all firms in detail: All we
really need to know to describe the industry is how many firms there are and what price the
typical firm charges. To analyze the industry, for example to assess the effects of interna-
tional trade, we need to determine the number of firms n and the average price they charge

. Once we have a method for determining n and , we can ask how they are affected by
international trade.

Our method for determining n and involves three steps. (1) First, we derive a relation-
ship between the number of firms and the average cost of a typical firm. We show that this
relationship is upward sloping; that is, the more firms there are, the lower the output of
each firm, and thus the higher its cost per unit of output. (2) We next show the relationship
between the number of firms and the price each firm charges, which must equal in equi-
librium. We show that this relationship is downward sloping: The more firms there are, the
more intense is competition among firms, and as a result the lower the prices they charge.
(3) Finally, we argue that when the price exceeds average cost additional firms will enter
the industry, while when the price is less than average cost firms will exit. So in the long
run the number of firms is determined by the intersection of the curve that relates average
cost to n and the curve that relates price to n.

1. The number of firms and average cost. As a first step toward determining n and
, we ask how the average cost of a typical firm depends on the number of firms in the
industry. Since all firms are symmetric in this model, in equilibrium they all will
charge the same price. But when all firms charge the same price, so that P � ,
equation (6-5) tells us that Q � S/n; that is, each firm’s output Q is a l/n share of the
total industry sales S. But we saw in equation (6-4) that average cost depends inversely
on a firm’s output. We therefore conclude that average cost depends on the size of the
market and the number of firms in the industry:

(6-6)

Equation (6-6) tells us that other things equal, the more firms there are in the
industry the higher is average cost. The reason is that the more firms there are, the less
each firm produces. For example, imagine an industry with total sales of 1 million
widgets annually. If there are five firms in the industry, each will sell 200,000 annually.
If there are ten firms, each will sell only 100,000, and therefore each firm will have
higher average cost. The upward-sloping relationship between n and average cost is
shown as CC in Figure 6-3.

2. The number of firms and the price. Meanwhile, the price the typical firm charges
also depends on the number of firms in the industry. In general, we would expect that the
more firms there are, the more intense will be the competition among them, and hence
the lower the price. This turns out to be true in this model, but proving it takes a moment.
The basic trick is to show that each firm faces a straight-line demand curve, of the form
we showed in equation (6-1), and then to use equation (6-2) to determine prices.

First recall that in the monopolistic competition model firms are assumed to take
each others’ prices as given; that is, each firm ignores the possibility that if it changes
its price other firms will also change theirs. If each firm treats as given, we can
rewrite the demand curve (6-5) in the form

(6-7)

where b is the parameter in equation (6-5) that measured the sensitivity of each firm’s
market share to the price it charges. Now this is in the same form as (6-1), with S/n �
S � b � in place of the constant term A and S � b in place of the slope P

Q = (S/n + S * b * P) - S * b * P,

P

AC = F/Q + c = n * F/S + c.

P

P

P

P

PP
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coefficient B. If we plug these values back into the formula for marginal revenue (6-2),
we have a marginal revenue for a typical firm of

(6-8)

Profit-maximizing firms will set marginal revenue equal to their marginal cost c, so that

which can be rearranged to give the following equation for the price charged by a
typical firm:

(6-9)

We have already noted, however, that if all firms charge the same price, each will sell
an amount Q � S/n. Plugging this back into (6-9) gives us a relationship between the
number of firms and the price each firm charges:

P = c + Q/(S * b).

MR = P - Q/(S * b) = c,

MR = P - Q/(S * b).

Cost C, and
Price, P

P3

AC3

Number 
of firms, n

n3n2n1

PP

CC

E

AC1

P1

P2, AC2

Figure 6-3
Equilibrium in a Monopolistically Competitive Market

The number of firms in a monopolistically competitive market, and the prices they
charge, are determined by two relationships. On one side, the more firms there
are, the more intensely they compete, and hence the lower is the industry price.
This relationship is represented by PP. On the other side, the more firms there are,
the less each firm sells and therefore the higher is its average cost. This relation-
ship is represented by CC. If price exceeds average cost (if the PP curve is above
the CC curve), the industry will be making profits and additional firms will enter
the industry; if price is less than average cost, the industry will be incurring losses
and firms will leave the industry. The equilibrium price and number of firms
occurs when price equals average cost, at the intersection of PP and CC.
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(6-10)

Equation (6-10) says algebraically that the more firms there are in the industry, the
lower the price each firm will charge. Equation (6-10) is shown in Figure 6-3 as the
downward-sloping curve PP.

3. The equilibrium number of firms. Let us now ask what Figure 6-3 means. We
have summarized an industry by two curves. The downward-sloping curve PP shows
that the more firms there are in the industry, the lower the price each firm will charge.
This makes sense: The more firms there are, the more competition each firm faces. The
upward-sloping curve CC tells us that the more firms there are in the industry, the
higher the average cost of each firm. This also makes sense: If the number of firms
increases, each firm will sell less, so firms will not be able to move as far down their
average cost curve.

The two schedules intersect at point E, corresponding to the number of firms n2. The sig-
nificance of n2 is that it is the zero-profit number of firms in the industry. When there are n2
firms in the industry, their profit-maximizing price is P2, which is exactly equal to their
average cost AC2.

What we will now argue is that in the long run the number of firms in the industry tends
to move toward n2, so that point E describes the industry’s long-run equilibrium.

To see why, suppose that n were less than n2, say n1. Then the price charged by firms
would be P1, while their average cost would be only AC1. Thus firms would be making
monopoly profits. Conversely, suppose that n were greater than n2, say n3. Then firms
would charge only the price P3, while their average cost would be AC3. Firms would be
suffering losses.

Over time, firms will enter an industry that is profitable, exit one in which they lose
money. The number of firms will rise over time if it is less than n2, fall if it is greater. This
means that n2 is the equilibrium number of firms in the industry and P2 the equilibrium
price.4

We have now developed a model of a monopolistically competitive industry in which
we can determine the equilibrium number of firms and the average price that firms charge.
We can use this model to derive some important conclusions about the role of economies
of scale in international trade. But before we do, we should take a moment to note some
limitations of the monopolistic competition model.

Limitations of the Monopolistic Competition Model
The monopolistic competition model captures certain key elements of markets where there
are economies of scale and thus imperfect competition. However, few industries are well
described by monopolistic competition. Instead, the most common market structure is one
of small-group oligopoly, where only a few firms are actively engaged in competition. In
this situation the key assumption of the monopolistic competition model, which is that
each firm will behave as if it were a true monopolist, is likely to break down. Instead, firms

P = c + 1/(b * n).

4This analysis slips past a slight problem: The number of firms in an industry must, of course, be a whole number
like 5 or 8. What if n2 turns out to equal 6.37? The answer is that there will be six firms in the industry, all making
small monopoly profits, but not challenged by new entrants because everyone knows that a seven-firm industry
would lose money. In most examples of monopolistic competition, this whole-number or “integer constraint”
problem turns out not to be very important, and we ignore it here.
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will be aware that their actions influence the actions of other firms and will take this inter-
dependence into account.

Two kinds of behavior arise in the general oligopoly setting that are excluded by
assumption from the monopolistic competition model. The first is collusive behavior. Each
firm may keep its price higher than the apparent profit-maximizing level as part of an
understanding that other firms will do the same; since each firm’s profits are higher if its
competitors charge high prices, such an understanding can raise the profits of all the firms
(at the expense of consumers). Collusive price-setting behavior may be managed through
explicit agreements (illegal in the United States) or through tacit coordination strategies,
such as allowing one firm to act as a price leader for the industry.

Firms may also engage in strategic behavior; that is, they may do things that seem to lower
profits but that affect the behavior of competitors in a desirable way. For example, a firm may
build extra capacity not to use it but to deter potential rivals from entering its industry.

These possibilities for both collusive and strategic behavior make the analysis of
oligopoly a complex matter. There is no one generally accepted model of oligopoly behav-
ior, which makes modeling trade in monopolistic industries problematic.

The monopolistic competition approach to trade is attractive because it avoids these
complexities. Even though it may leave out some features of the real world, the monopolistic
competition model is widely accepted as a way to provide at least a first cut at the role of
economics of scale in international trade.

Monopolistic Competition and Trade
Underlying the application of the monopolistic competition model to trade is the idea that trade
increases market size. In industries where there are economies of scale, both the variety of
goods that a country can produce and the scale of its production are constrained by the size of
the market. By trading with each other, and therefore forming an integrated world market that is
bigger than any individual national market, nations are able to loosen these constraints. Each
country can specialize in producing a narrower range of products than it would in the absence
of trade; yet by buying goods that it does not make from other countries, each nation can simul-
taneously increase the variety of goods available to its consumers. As a result, trade offers an
opportunity for mutual gain even when countries do not differ in their resources or technology.

Suppose, for example, that there are two countries, each with an annual market for
1 million automobiles. By trading with each other, these countries can create a combined
market of 2 million autos. In this combined market, more varieties of automobiles can be
produced, at lower average costs, than in either market alone.

The monopolistic competition model can be used to show how trade improves the trade-
off between scale and variety that individual nations face. We will begin by showing how a
larger market leads, in the monopolistic competition model, to both a lower average price
and the availability of a greater variety of goods. Applying this result to international trade,
we observe that trade creates a world market larger than any of the national markets that
comprise it. Integrating markets through international trade therefore has the same effects
as growth of a market within a single country.

The Effects of Increased Market Size
The number of firms in a monopolistically competitive industry and the prices they charge
are affected by the size of the market. In larger markets there usually will be both more
firms and more sales per firm; consumers in a large market will be offered both lower
prices and a greater variety of products than consumers in small markets.
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To see this in the context of our model, look again at the CC curve in Figure 6-3, which
showed that average costs per firm are higher the more firms there are in the industry. The
definition of the CC curve is given by equation (6-6):

Examining this equation, we see that an increase in total sales S will reduce average costs
for any given number of firms n. The reason is that if the market grows while the number
of firms is held constant, sales per firm will increase and the average cost of each firm will
therefore decline. Thus if we compare two markets, one with higher S than the other, the
CC curve in the larger market will be below that in the smaller one.

Meanwhile, the PP curve in Figure 6-3, which relates the price charged by firms to the
number of firms, does not shift. The definition of that curve was given in equation (6-10):

The size of the market does not enter into this equation, so an increase in S does not shift
the PP curve.

Figure 6-4 uses this information to show the effect of an increase in the size of the market
on long-run equilibrium. Initially, equilibrium is at point 1, with a price P1 and a number of

P = c + 1/(b * n).

AC = F>Q + c = n * F>S + c.

Cost, C and
Price, P

P2

Number of 
firms, n

n2n1

PP

P1

1

2

CC1

CC2

Figure 6-4
Effects of a Larger Market

An increase in the size of the market allows each firm, other things equal, to
produce more and thus have lower average cost. This is represented by a
downward shift from CC1 to CC2 The result is a simultaneous increase in the number
of firms (and hence in the variety of goods available) and fall in the price of each.
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firms n1. An increase in the size of the market, measured by industry sales S, shifts the CC
curve down from CC1 to CC2, while it has no effect on the PP curve. The new equilibrium is
at point 2: The number of firms increases from n1 to n2, while the price falls from P1 to P2.

Clearly, consumers would prefer to be part of a large market rather than a small one. At
point 2, a greater variety of products is available at a lower price than at point 1.

Gains from an Integrated Market: A Numerical Example
International trade can create a larger market. We can illustrate the effects of trade on
prices, scale, and the variety of goods available with a specific numerical example.

Imagine that automobiles are produced by a monopolistically competitive industry. The
demand curve facing any given producer of automobiles is described by equation (6-5),
with b � 1/30,000 (this value has no particular significance; it was chosen to make the
example come out neatly). Thus the demand facing any one producer is given by

where Q is the number of automobiles sold per firm, S the total sales of the industry, n the
number of firms, P the price that a firm charges, and the average price of other firms.
We also assume that the cost function for producing automobiles is described by equation
(6-3), with a fixed cost F � $750,000,000 and a marginal cost c � $5,000 per automobile
(again these values are chosen to give nice results). The total cost is

The average cost curve is therefore

Now suppose there are two countries, Home and Foreign. Home has annual sales of
900,000 automobiles; Foreign has annual sales of 1.6 million. The two countries are
assumed, for the moment, to have the same costs of production.

Figure 6-5a shows the PP and CC curves for the Home auto industry. We find that in the
absence of trade, Home would have six automobile firms, selling autos at a price of $10,000
each. (It is also possible to solve for n and P algebraically, as shown in the Mathematical
Postscript to this chapter.) To confirm that this is the long-run equilibrium, we need to show
both that the pricing equation (6-10) is satisfied and that the price equals average cost.

Substituting the actual values of the marginal cost c, the demand parameter b, and the
number of Home firms n into equation (6-10), we find

so the condition for profit maximization—that marginal revenue equal marginal cost—is
satisfied. Each firm sells 900,000 units/6 firms � 150,000 units/firm. Its average cost is
therefore

Since the average cost of $10,000 per unit is the same as the price, all monopoly profits
have been competed away. Thus six firms, selling each unit at a price of $10,000, with each
firm producing 150,000 cars, is the long-run equilibrium in the Home market.

AC = ($750,000,000/150,000) + $5,000 = $10,000.

= $5,000 + $5,000,

P = $10,000 = c + 1/(b * n) = $5,000 + 1/[(1/30,000) * 6]

AC = (750,000,000/Q) + 5,000.

C = 750,000,000 + (5,000 * Q).

P

Q = S * [1/n - (1/30,000) * (P - P)],
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Figure 6-5
Equilibrium in the Automobile Market

(a) The Home market: With a market size of 900,000 automobiles, Home’s equilibrium, determined by the
intersection of the PP and CC curves, occurs with six firms and an industry price of $10,000 per auto. (b) The
Foreign market: With a market size of 1.6 million automobiles, Foreign’s equilibrium occurs with eight firms and
an industry price of $8,750 per car. (c) The combined market: Integrating the two markets creates a market for
2.5 million autos. This market supports ten firms, and the price of an auto is only $8,000.
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What about Foreign? By drawing the PP and CC curves (panel (b) in Figure 6-5) we
find that when the market is for 1.6 million automobiles, the curves intersect at n � 8,
P � 8,750. That is, in the absence of trade Foreign’s market would support eight firms,
each producing 200,000 automobiles, and selling them at a price of $8,750. We can again
confirm that this solution satisfies the equilibrium conditions:

and

Now suppose it is possible for Home and Foreign to trade automobiles costlessly with
one another. This creates a new, integrated market (panel (c) in Figure 6-5) with total sales
of 2.5 million. By drawing the PP and CC curves one more time, we find that this inte-
grated market will support ten firms, each producing 250,000 cars and selling them at a
price of $8,000. The conditions for profit maximization and zero profits are again satisfied:

and

We summarize the results of creating an integrated market in Table 6-2. The table
compares each market alone with the integrated market. The integrated market supports
more firms, each producing at a larger scale and selling at a lower price than either national
market did on its own.

Clearly everyone is better off as a result of integration. In the larger market, consumers
have a wider range of choice, yet each firm produces more and is therefore able to offer its
product at a lower price.

To realize these gains from integration, the countries must engage in international trade.
To achieve economies of scale, each firm must concentrate its production in one country—
either Home or Foreign. Yet it must sell its output to customers in both markets. So each
product will be produced in only one country and exported to the other.

Economies of Scale and Comparative Advantage
Our example of a monopolistically competitive industry says little about the pattern of
trade that results from economies of scale. The model assumes that the cost of production
is the same in both countries and that trade is costless. These assumptions mean that
although we know that the integrated market will support ten firms, we cannot say where
they will be located. For example, four firms might be in Home and six in Foreign—but it
is equally possible, as far as this example goes, that all ten will be in Foreign (or in Home).

To say more than that the market will support ten firms, it is necessary to go behind the
partial equilibrium framework that we have considered so far and think about how
economies of scale interact with comparative advantage to determine the pattern of
international trade.

Let us therefore now imagine a world economy consisting, as usual, of our two coun-
tries Home and Foreign. Each of these countries has two factors of production, capital and

AC = ($750,000,000/250,000) + $5,000 = $8,000.

= $5,000 + $3,000,

P = $8,000 = c + 1/(b * n) = $5,000 + 1/[(1/30,000) * 10]

AC = ($750,000,000/200,000) + $5,000 = $8,750.

P = $8,750 = c + 1/(b * n) = $5,000 + 1/[(1/30,000) * 8] = $5,000 + $3,750,
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labor. We assume that Home has a higher overall capital-labor ratio than Foreign, that is,
that Home is the capital-abundant country. Let’s also imagine that there are two industries,
cloth and food, with cloth the more capital-intensive industry.

The difference between this model and the factor proportions model of Chapter 4 is that
we now suppose that cloth is not a perfectly competitive industry producing a homoge-
neous product. Instead, it is a monopolistically competitive industry in which a number of
firms all produce differentiated products. Because of economies of scale, neither country is
able to produce the full range of cloth products by itself; thus, although both countries may
produce some cloth, they will be producing different things. The monopolistically compet-
itive nature of the cloth industry makes an important difference to the trade pattern, a
difference that can best be seen by looking at what would happen if cloth were not a
monopolistically competitive sector.

If cloth were not a differentiated product sector, we know from Chapter 4 what the trade
pattern would look like. Because Home is capital-abundant and cloth capital-intensive, Home
would have a larger relative supply of cloth and would therefore export cloth and import food.
Schematically, we can represent this trade pattern with a diagram like Figure 6-6. The length
of the arrows indicates the value of trade in each direction; the figure shows that Home would
export cloth equal in value to the food it imports.

If we assume that cloth is a monopolistically competitive sector (each firm’s products
are differentiated from other firms’), Home will still be a net exporter of cloth and an
importer of food. However, Foreign firms in the cloth sector will produce products differ-
ent from those that Home firms produce. Because some Home consumers will prefer
Foreign varieties, Home, although running a trade surplus in cloth, will import as well as
export within the cloth industry. With cloth monopolistically competitive, then, the pattern
of trade will look like Figure 6-7.

TABLE 6-2 Hypothetical Example of Gains from Market Integration

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

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

Home
(capital-abundant)

Foreign
(labor-abundant)

FoodCloth
Figure 6-6
Trade in a World Without
Increasing Returns

In a world without economies of
scale, there would be a simple
exchange of cloth for food.
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We can think of world trade in a monopolistic competition model as consisting of two
parts. There will be two-way trade within the cloth sector. This exchange of cloth for cloth
is called intraindustry trade. The remainder of trade is an exchange of cloth for food
called interindustry trade.

Notice these four points about this pattern of trade:

1. Interindustry (cloth for food) trade reflects comparative advantage. The pattern
of interindustry trade is that Home, the capital-abundant country, is a net exporter of
capital-intensive cloth and a net importer of labor-intensive food. So comparative
advantage continues to be a major part of the trade story.

2. Intraindustry trade (cloth for cloth) does not reflect comparative advantage. Even
if the countries had the same overall capital-labor ratio, their firms would continue to
produce differentiated products and the demand of consumers for products made
abroad would continue to generate intraindustry trade. It is economies of scale that
keep each country from producing the full range of products for itself; thus economies
of scale can be an independent source of international trade.

3. The pattern of intraindustry trade itself is unpredictable. We have not said anything
about which country produces which goods within the cloth sector because there is nothing
in the model to tell us. All we know is that the countries will produce different products.
Since history and accident determine the details of the trade pattern, an unpredictable
component of the trade pattern is an inevitable feature of a world where economies of scale
are important. Notice, however, that the unpredictability is not total. While the precise
pattern of intraindustry trade within the cloth sector is arbitrary, the pattern of interindustry
trade between cloth and food is determined by underlying differences between countries.

4. The relative importance of intraindustry and interindustry trade depends on how
similar countries are. If Home and Foreign are similar in their capital-labor ratios, then
there will be little interindustry trade, and intraindustry trade, based ultimately on
economies of scale, will be dominant. On the other hand, if the capital-labor ratios are
very different, so that, for example, Foreign specializes completely in food production,
there will be no intraindustry trade based on economies of scale. All trade will be based
on comparative advantage.

Home
(capital-abundant)

Foreign
(labor-abundant)

FoodCloth

Interindustry
trade

Intraindustry
trade

Figure 6-7
Trade with Increasing Returns and Monopolistic Competition

If cloth is a monopolistically competitive industry, Home and Foreign will produce
differentiated products. As a result, even if Home is a net exporter of cloth goods, it
will import as well as export cloth, giving rise to intraindustry trade.
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The Significance of Intraindustry Trade
About one-fourth of world trade consists of intraindustry trade, that is, two-way exchanges
of goods within standard industrial classifications. Intraindustry trade plays a particularly
large role in the trade in manufactured goods among advanced industrial nations, which
accounts for most of world trade. Over time, the industrial countries have become increas-
ingly similar in their levels of technology and in the availability of capital and skilled labor.
Since the major trading nations have become similar in technology and resources, there is
often no clear comparative advantage within an industry, and much of international trade
therefore takes the form of two-way exchanges within industries—probably driven in large
part by economies of scale—rather than interindustry specialization driven by comparative
advantage.

Table 6-3 shows measures of the importance of intraindustry trade for a number of U.S.
manufacturing industries in 1993. The measure shown is intraindustry trade/total trade.5

The measure ranges from 0.99 for inorganic chemicals—an industry in which U.S. exports
and imports are nearly equal—to 0.00 for footwear, an industry in which the United States
has large imports but virtually no exports. The measure would be zero for an industry in
which the United States was only an exporter or only an importer, not both; it would be one
in an industry for which U.S. exports exactly equaled U.S. imports.

Table 6-3 shows that in many industries a large part of trade is intraindustry (closer to
one) rather than interindustry (closer to zero). The industries are ranked by the relative
importance of intraindustry trade, those with higher intraindustry trade first. Industries
with high levels of intraindustry trade tend to be sophisticated manufactured goods, such
as chemicals, pharmaceuticals, and power-generating equipment. These goods are

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

Inorganic chemicals 0.99
Power-generating machinery 0.97
Electrical machinery 0.96
Organic chemicals 0.91
Medical and pharmaceutical 0.86
Office machinery 0.81
Telecommunications equipment 0.69
Road vehicles 0.65
Iron and steel 0.43
Clothing and apparel 0.27
Footwear 0.00

5 To be more precise, the standard formula for calculating the importance of intraindustry trade within a given
industry is

where the expression |exports–imports| means “absolute value of the trade balance”: If exports are $100 million
more than imports, the numerator of the fraction is 100, but if exports are $100 million less than imports, it is also
100. In comparative advantage models of international trade, we expect a country either to export a good or to
import it, not both; in that case I would always equal zero. On the other hand, if a country’s exports and imports
within an industry are equal, we find I � 1.

I = 1 -

|exports - imports|

exports + imports
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6 The growing trade between low-wage and high-wage nations sometimes produces trade that is classified as
intraindustry even though it is really driven by comparative advantage. Suppose, for example, a U.S. company
produces some sophisticated computer chips in California, ships them to Asia where they are assembled into a
computer, and then ships that computer back home. Both the exported components and the imported computer are
likely to be classified as being “computers and related devices,” so that the transactions will be counted as intrain-
dustry trade. Nonetheless, what is really going on is that the United States is exporting skill-intensive products
(chips) and importing a labor-intensive service (computer assembly). Such “pseudo-intraindustry” trade is partic-
ularly common in trade between the United States and Mexico.

exported principally by advanced nations and are probably subject to important economies
of scale in production. At the other end of the scale, the industries with very little intrain-
dustry trade are typically labor-intensive products, such as footwear and apparel. These are
goods that the United States imports primarily from less-developed countries, where com-
parative advantage is clear-cut and is the primary determinant of U.S. trade with these
countries.6

Why Intraindustry Trade Matters
Table 6-3 shows that a sizeable part of international trade is intraindustry trade rather than
the interindustry trade we studied in Chapters 3 through 5. But does the importance of
intraindustry trade change any of our conclusions?

First, intraindustry trade produces extra gains from international trade, over and above
those from comparative advantage, because intraindustry trade allows countries to benefit
from larger markets. As we have seen, by engaging in intraindustry trade a country can
simultaneously reduce the number of products it produces and increase the variety of
goods available to domestic consumers. By producing fewer varieties, a country can pro-
duce each at larger scale, with higher productivity and lower costs. At the same time, con-
sumers benefit from the increased range of choice. In our numerical example of the gains
from integrating a market, Home consumers found that intraindustry trade expanded their
range of choice from six automobile models to ten even as it reduced the price of autos
from $10,000 to $8,000. As the case study of the North American auto industry indicates
(p. 134), the advantages of creating an integrated industry in two countries can be substan-
tial in reality as well.

In our earlier analysis of the distribution of gains from trade (Chapter 4), we were
pessimistic about the prospects that everyone will benefit from trade, even though interna-
tional trade could potentially raise everyone’s income. In the models discussed earlier,
trade had all its effects through changes in relative prices, which in turn have very strong
effects on the distribution of income.

Suppose, however, that intraindustry trade is the dominant source of gains from trade.
This will happen (1) when countries are similar in their relative factor supplies, so that
there is not much interindustry trade, and (2) when scale economies and product differen-
tiation are important, so that the gains from larger scale and increased choice are large. In
these circumstances the income distribution effects of trade will be small and there will be
substantial extra gains from intraindustry trade. The result may well be that despite the
effects of trade on income distribution, everyone gains from trade.

When will this be most likely to happen? Intraindustry trade tends to be prevalent
between countries that are similar in their capital-labor ratios, skill levels, and so on. Thus,
intraindustry trade will be dominant between countries at a similar level of economic
development. Gains from this trade will be large when economies of scale are strong and
products are highly differentiated. This is more characteristic of sophisticated manufac-
tured goods than of raw materials or more traditional sectors (such as textiles or footwear).
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Trade without serious income distribution effects, then, is most likely to happen in manu-
factures trade between advanced industrial countries.

This conclusion is borne out by postwar experience, particularly in Western Europe. In
1957 the major countries of continental Europe established a free trade area in manufac-
tured goods, the Common Market, or European Economic Community (EEC). (The United
Kingdom entered the EEC later, in 1973.) The result was a rapid growth of trade. Trade
within the EEC grew twice as fast as world trade as a whole during the 1960s. One might
have expected this rapid growth in trade to produce substantial dislocations and political
problems. The growth in trade, however, was almost entirely intraindustry rather than
interindustry; drastic economic dislocation did not occur. Instead of, say, workers in
France’s electrical machinery industry being hurt while those in Germany’s gained, workers
in both sectors gained from the increased efficiency of the integrated European industry.
The result was that the growth in trade within Europe presented far fewer social and politi-
cal problems than anyone anticipated.

There is both a good and a bad side to this favorable view of intraindustry trade. The
good side is that under some circumstances trade is relatively easy to live with and there-
fore relatively easy to support politically. The bad side is that trade between very different
countries or where scale economies and product differentiation are not important remains
politically problematic. In fact, the progressive liberalization of trade that characterized the
30-year period from 1950 to 1980 was primarily concentrated on trade in manufactures
among the advanced nations, as we will see in Chapter 9. If progress on other kinds of
trade is important, the past record does not give us much encouragement.

Case Study

Intraindustry Trade in Action: The North American Auto Pact of 1964
An unusually clear-cut example of the role of economies of scale in generating beneficial
international trade is provided by the growth in automotive trade between the United
States and Canada during the second half of the 1960s. While the case does not fit our
model exactly, it does show that the basic concepts we have developed are useful in the
real world.

Before 1965, tariff protection by Canada and the United States produced a Canadian
auto industry that was largely self-sufficient, neither importing nor exporting much. The
Canadian industry was controlled by the same firms as the U.S. industry—a departure
from our model, since we have not yet examined the role of multinational firms—but
these firms found it cheaper to have largely separate production systems than to pay the
tariffs. Thus the Canadian industry was in effect a miniature version of the U.S. indus-
try, at about 1/10 the scale.

The Canadian subsidiaries of U.S. firms found that small scale was a substantial
disadvantage. This was partly because Canadian plants had to be smaller than their U.S.
counterparts. Perhaps more important, U.S. plants could often be “dedicated”—that is,
devoted to producing a single model or component—while Canadian plants had to pro-
duce several different things, requiring the plants to shut down periodically to change
over from producing one item to producing another, to hold larger inventories, to use
less specialized machinery, and so on. The Canadian auto industry had a labor produc-
tivity about 30 percent lower than that of the United States.

In an effort to remove these problems, the United States and Canada agreed in 1964
to establish a free trade area in automobiles (subject to certain restrictions). This

M06_KRUG3040_08_SE_C06.qxd  1/9/08  7:35 PM  Page 134



CHAPTER 6 Economies of Scale, Imperfect Competition, and International Trade 135

allowed the auto companies to reorganize their production. Canadian subsidiaries of the
auto firms sharply cut the number of products made in Canada. For example, General
Motors cut in half the number of models assembled in Canada. The overall level of
Canadian production and employment was, however, maintained. This was achieved by
importing from the United States products no longer made in Canada and exporting the
products Canada continued to make. In 1962, Canada exported $16 million worth of
automotive products to the United States while importing $519 million worth. By 1968
the numbers were $2.4 and $2.9 billion, respectively. In other words, both exports and
imports increased sharply: intraindustry trade in action.

The gains seem to have been substantial. By the early 1970s the Canadian industry
was comparable to the U.S. industry in productivity.

Dumping
The monopolistic competition model helps us understand how increasing returns promote
international trade. As we noted earlier, however, this model assumes away many of the
issues that can arise when firms are imperfectly competitive. Although it recognizes that
imperfect competition is a necessary consequence of economies of scale, the monopolistic
competition analysis does not focus on the possible consequences of imperfect competi-
tion itself for international trade.

In reality, imperfect competition has some important consequences for international
trade. The most striking of these is that firms do not necessarily charge the same price for
goods that are exported and those that are sold to domestic buyers.

The Economics of Dumping
In imperfectly competitive markets, firms sometimes charge one price for a good when
that good is exported and a different price for the same good when it is sold domestically.
In general, the practice of charging different customers different prices is called price
discrimination. The most common form of price discrimination in international trade is
dumping, a pricing practice in which a firm charges a lower price for exported goods
than it does for the same goods sold domestically. Dumping is a controversial issue in
trade policy, where it is widely regarded as an “unfair” practice and is subject to special
rules and penalties. We will discuss the policy dispute surrounding dumping in Chapter 9.
For now, we present some basic economic analysis of the dumping phenomenon.

Dumping can occur only if two conditions are met. First, the industry must be imper-
fectly competitive, so that firms set prices rather than taking market prices as given.
Second, markets must be segmented, so that domestic residents cannot easily purchase
goods intended for export. Given these conditions, a monopolistic firm may find that it is
profitable to engage in dumping.

An example may help to show how dumping can be a profit-maximizing strategy.
Imagine a firm that currently sells 1,000 units of a good at home and 100 units abroad.
Currently selling the good at $20 per unit domestically, it gets only $15 per unit on export
sales. One might imagine that the firm would conclude that additional domestic sales are
much more profitable than additional exports.

Suppose, however, that to expand sales by one unit, in either market, would require
reducing the price by $0.01. Reducing the domestic price by a penny, then, would
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7 It might seem that the monopolist should set domestic sales at the level where MC and MRDOM intersect.
But remember that the monopolist is producing a total output QMONOPOLY; this means that the cost of pro-
ducing one more unit is equal to PFOR, whether that unit is destined for the foreign or domestic market. And
it is the actual cost of producing one more unit that must be set equal to marginal revenue. The intersection
of MC and MRDOM is where the firm would produce if it did not have the option of exporting—but that is
irrelevant.

increase sales by one unit—directly adding $19.99 in revenue, but reducing the receipts
on the 1,000 units that would have sold at the $20 price by $10. So the marginal revenue
from the extra unit sold is only $9.99. On the other hand, reducing the price charged to
foreign customers and thereby expanding exports by one unit would directly increase
revenue by only $14.99. The indirect cost of reduced receipts on the 100 units that would
have been sold at the original price, however, would be only $1, so that marginal revenue
on export sales would be $13.99. It would therefore be more profitable in this case to
expand exports rather than domestic sales, even though the price received on exports
is lower.

This example could be reversed, with the incentive being to charge less on domestic
than foreign sales. However, price discrimination in favor of exports is more common.
Since international markets are imperfectly integrated due to both transportation costs and
protectionist trade barriers, domestic firms usually have a larger share of home markets
than they do of foreign markets. This in turn usually means that their foreign sales are more
affected by their pricing than their domestic sales. A firm with a 20 percent market share
need not cut its price as much to double its sales as a firm with an 80 percent share. So
firms typically see themselves as having less monopoly power, and a greater incentive to
keep their prices low, on exports than on domestic sales.

Figure 6-8 offers a diagrammatic example of dumping. It shows an industry in which
there is a single monopolistic domestic firm. The firm sells in two markets: a domestic
market, where it faces the demand curve DDOM, and an export market. In the export market
we take the assumption that sales are highly responsive to the price the firm charges to an
extreme, assuming the firm can sell as much as it wants at the price PFOR. The horizontal
line PFOR is thus the demand curve for sales in the foreign market. We assume the markets
are segmented, so that the firm can charge a higher price for domestically sold goods than
it does for exports. MC is the marginal cost curve for total output, which can be sold on
either market.

To maximize profits, the firm must set marginal revenue equal to marginal cost in each
market. Marginal revenue on domestic sales is defined by the curve MRDOM, which lies
below DDOM. Export sales take place at a constant price PFOR, so the marginal revenue for
an additional unit exported is just PFOR. To set marginal cost equal to marginal revenue in
both markets it is necessary to produce the quantity QMONOPOLY, to sell QDOM on the
domestic market, and to export QMONOPOLY � QDOM.7 The cost of producing an additional
unit in this case is equal to PFOR, the marginal revenue from exports, which in turn is equal
to the marginal revenue for domestic sales.

The quantity QDOM will be demanded domestically at a price of PDOM, which is above
the export price PFOR. Thus the firm is indeed dumping, selling more cheaply abroad than
at home.

In both our numerical example and Figure 6-8, the reason the firm chooses to dump is
the difference in the responsiveness of sales to price in the export and domestic markets. In
Figure 6-8 we assume the firm can increase exports without cutting its price, so marginal
revenue and price coincide on the export market. Domestically, by contrast, increased sales
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8 The formal condition for price discrimination is that firms will charge lower prices in markets in which they face
a higher elasticity of demand, where the elasticity is the percentage decrease in sales that results from a 1 percent
increase in price. Firms will dump if they perceive a higher elasticity on export sales than on domestic sales.

do lower the price. This is an extreme example of the general condition for price discrimi-
nation presented in microeconomics courses: Firms will price-discriminate when sales are
more price-responsive in one market than in another.8 (In this case we have assumed export
demand is infinitely price-responsive.)

Dumping is widely regarded as an unfair practice in international trade. There is no
good economic justification for regarding dumping as particularly harmful, but U.S. trade
law prohibits foreign firms from dumping in our market and automatically imposes tariffs
when such dumping is discovered.

The situation shown in Figure 6-8 is simply an extreme version of a wider class of situ-
ations in which firms have an incentive to sell exports for a lower price than the price they
charge domestic customers.

Figure 6-8
Dumping

The figure shows a monopolist that faces a demand curve DDOM for domestic sales, but which
can also sell as much as it likes at the export price PFOR. Since an additional unit can always be
sold at PFOR, the firm increases output until the marginal cost equals PFOR, this profit-maximizing
output is shown as QMONOPOLY. Since the firm’s marginal cost at QMONOPOLY is PFOR, it sells
output on the domestic market up to the point where marginal revenue equals PFOR; this profit-
maximizing level of domestic sales is shown as QDOM. The rest of its output, QMONOPOLY �

QDOM, is exported.
The price at which domestic consumers demand QDOM is PDOM. Since PDOM > PFOR, the

firm sells exports at a lower price than it charges domestic consumers.

Exports
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9 “Wielding a Heavy Weapon Against China,” Business Week, June 21, 2004.

Case Study

Antidumping as Protectionism
In the United States and a number of other countries, dumping is regarded as an unfair
competitive practice. Firms that claim to have been injured by foreign firms who dump
their products in the domestic market at low prices can appeal, through a quasi-judicial

procedure, to the Commerce Department for relief. If their complaint is
ruled valid, an “antidumping duty” is imposed, equal to the calculated
difference between the actual and “fair” price of imports. In practice,
the Commerce Department accepts the great majority of complaints by
U.S. firms about unfair foreign pricing. The determination that this
unfair pricing has actually caused injury, however, is in the hands of a
different agency, the International Trade Commission, which rejects
about half of its cases.

Economists have never been very happy with the idea of singling
dumping out as a prohibited practice. For one thing, price discrimination
between markets may be a perfectly legitimate business strategy—like
the discounts that airlines offer to students, senior citizens, and travelers
who are willing to stay over a weekend. Also, the legal definition of
dumping deviates substantially from the economic definition. Since it is
often difficult to prove that foreign firms charge higher prices to domes-
tic than export customers, the United States and other nations instead
often try to calculate a supposed fair price based on estimates of foreign
production costs. This “fair price” rule can interfere with perfectly nor-

mal business practices: A firm may well be willing to sell a product for a loss while it is
lowering its costs through experience or breaking into a new market.

In spite of almost universal negative assessments from economists, however, formal
complaints about dumping have been filed with growing frequency since about 1970.
China has attracted a particularly large number of antidumping suits, for two reasons.
One is that China’s rapid export growth has raised many complaints. The other is the
fact that it is still nominally a communist country, and the United States officially con-
siders it a “nonmarket economy.” A Business Week story described the difference that
China’s status makes: “That means the U.S. can simply ignore Chinese data on costs on
the assumption they are distorted by subsidized loans, rigged markets, and the con-
trolled yuan. Instead, the government uses data from other developing nations regarded
as market economies. In the TV and furniture cases, the U.S. used India—even though
it is not a big exporter of these goods. Since India’s production costs were higher, China
was ruled guilty of dumping.”9

As the quote suggests, China has been subject to antidumping duties on TVs and fur-
niture, along with a number of other products including crepe paper, hand trucks,
shrimp, ironing tables, plastic shopping bags, steel fence posts, iron pipe fittings, and
saccharin. These duties are high: as high as 78 percent on color TVs and 330 percent on
saccharin.

Most economists consider these kinds of “antidumping” cases to have little to do
with dumping in the economic sense. Nonetheless, there may have been an increase in
real dumping, because of the uneven pace at which countries have opened up their
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1 0 The possibility of reciprocal dumping was first noted by James Brander, “Intraindustry Trade in Identical
Commodities,” Journal of International Economics 11 (1981), pp. 1–14.

markets. Since 1970 trade liberalization and deregulation have opened up international
competition in a number of previously sheltered industries. For example, it used to be
taken for granted that telephone companies would buy their equipment from domestic
manufacturers. With the breakup of AT&T in the United States and the privatization of
phone companies in other countries, this is no longer the case everywhere. But in Japan
and several European countries the old rules still apply. It is not surprising that the man-
ufacturers of telephone equipment in these countries would continue to charge high
prices at home while offering lower prices to customers in the United States—or at least
that they would be accused of doing so.

Reciprocal Dumping
The analysis of dumping suggests that price discrimination can actually give rise to inter-
national trade. Suppose there are two monopolies, each producing the same good, one in
Home and one in Foreign. To simplify the analysis, assume that these two firms have the
same marginal cost. Suppose also that there are some costs of transportation between the
two markets, so that if the firms charge the same price there will be no trade. In the absence
of trade, each firm’s monopoly would be uncontested.

If we introduce the possibility of dumping, however, trade may emerge. Each firm will
limit the quantity it sells in its home market, recognizing that if it tries to sell more it will
drive down the price on its existing domestic sales. If a firm can sell a little bit in the other
market, however, it will add to its profits even if the price is lower than in the domestic mar-
ket, because the negative effect on the price of existing sales will fall on the other firm, not
on itself. So each firm has an incentive to “raid” the other market, selling a few units at a
price that (net of transportation costs) is lower than the home market price but still above
marginal cost.

If both firms do this, however, the result will be the emergence of trade even though
there was (by assumption) no initial difference in the price of the good in the two
markets, and even though there are some transportation costs. Even more peculiarly,
there will be two-way trade in the same product. For example, a cement plant in country
A might be shipping cement to country B while a cement plant in B is doing the reverse.
The situation in which dumping leads to two-way trade in the same product is known as
reciprocal dumping.10

This may seem like a strange case, and it is admittedly probably rare in international
trade for exactly identical goods to be shipped in both directions at once. However, the
reciprocal dumping effect probably tends to increase the volume of trade in goods that are
not quite identical.

Is such peculiar and seemingly pointless trade socially desirable? The answer is
ambiguous. It is obviously wasteful to ship the same good, or close substitutes, back and
forth when transportation is costly. However, notice that the emergence of reciprocal
dumping in our story eliminates what were initially pure monopolies, leading to some
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1 1 See the book listed in Further Reading by Saxenian, p. 40.

competition. The increased competition represents a benefit that may offset the waste of
resources in transportation. The net effect of such peculiar trade on a nation’s economic
welfare is therefore uncertain.

The Theory of External Economies
In the monopolistic competition model of trade, it is presumed that the economies of scale
that give rise to international trade occur at the level of the individual firm. That is, the
larger any particular firm’s output of a product, the lower its average cost. The inevitable
result of such economies of scale at the level of the firm is imperfect competition, which in
turn allows such practices as dumping.

As we pointed out early in this chapter, however, not all scale economies apply at the
level of the individual firm. For a variety of reasons, it is often the case that concentrating
production of an industry in one or a few locations reduces the industry’s costs, even if the
individual firms in the industry remain small. When economies of scale apply at the level
of the industry rather than at the level of the individual firm, they are called external
economies. The analysis of external economies goes back more than a century to the
British economist Alfred Marshall, who was struck by the phenomenon of “industrial
districts”—geographical concentrations of industry that could not be easily explained by
natural resources. In Marshall’s time, the most famous examples included such concentra-
tions of industry as the cluster of cutlery manufacturers in Sheffield and the cluster of
hosiery firms in Northampton. Modern examples of industries where there seem to be
powerful external economies include the semiconductor industry, concentrated in
California’s famous Silicon Valley; the investment banking industry, concentrated in New
York; and the entertainment industry, concentrated in Hollywood.

Marshall argued that there were three main reasons why a cluster of firms may be more
efficient than an individual firm in isolation: the ability of a cluster to support specialized
suppliers; the way that a geographically concentrated industry allows labor market
pooling; and the way that a geographically concentrated industry helps foster knowledge
spillovers. These same factors continue to be valid today.

Specialized Suppliers
In many industries, the production of goods and services—and to an even greater extent,
the development of new products—requires the use of specialized equipment or support
services; yet an individual company does not provide a large enough market for these serv-
ices to keep the suppliers in business. A localized industrial cluster can solve this problem
by bringing together many firms that collectively provide a large enough market to support
a wide range of specialized suppliers. This phenomenon has been extensively documented
in Silicon Valley: A 1994 study recounts how, as the local industry grew, “engineers left
established semiconductor companies to start firms that manufactured capital goods such
as diffusion ovens, step-and-repeat cameras, and testers, and materials and components
such as photomasks, testing jigs, and specialized chemicals. . . . This independent equip-
ment sector promoted the continuing formation of semiconductor firms by freeing individ-
ual producers from the expense of developing capital equipment internally and by
spreading the costs of development. It also reinforced the tendency toward industrial local-
ization, as most of these specialized inputs were not available elsewhere in the country.”11
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As the quote suggests, the availability of this dense network of specialized suppliers has
given high-technology firms in Silicon Valley some considerable advantages over firms
elsewhere. Key inputs are cheaper and more easily available because there are many firms
competing to provide them, and firms can concentrate on what they do best, contracting
out other aspects of their business. For example, some Silicon Valley firms that specialize
in providing highly sophisticated computer chips for particular customers have chosen to
become “fabless,” that is, they do not have any factories in which chips can be fabricated.
Instead, they concentrate on designing the chips, then hire another firm actually to fabri-
cate them.

A company that tried to enter the industry in another location—for example, in a coun-
try that did not have a comparable industrial cluster—would be at an immediate disadvan-
tage because it would lack easy access to Silicon Valley’s suppliers and would either have
to provide them for itself or be faced with the task of trying to deal with Silicon
Valley–based suppliers at long distance.

Labor Market Pooling
A second source of external economies is the way that a cluster of firms can create a
pooled market for workers with highly specialized skills. Such a pooled market is to the
advantage of both the producers and the workers as the producers are less likely to suffer
from labor shortages, while the workers are less likely to become unemployed.

The point can best be made with a simplified example. Imagine that there are two com-
panies that both use the same kind of specialized labor, say, two film studios that make use
of experts in computer animation. Both employers are, however, uncertain about how
many workers they will want to hire: If demand for its product is high, both companies will
want to hire 150 workers, but if it is low, they will only want to hire 50. Suppose also that
there are 200 workers with this special skill. Now compare two situations: one with both
firms and all 200 workers in the same city, the other with the firms and 100 workers in two
different cities. It is straightforward to show that both the workers and their employers are
better off if everyone is in the same place.

First, consider the situation from the point of view of the companies. If they are in
different locations, whenever one of the companies is doing well it will be confronted with
a labor shortage; it will want to hire 150 workers, but only 100 will be available. If the
firms are near each other, however, it is at least possible that one will be doing well when
the other is doing badly, so that both firms may be able to hire as many workers as they
want. So by locating near each other, the companies increase the likelihood that they will
be able to take advantage of business opportunities.

From the workers’ point of view, having the industry concentrated in one location is
also an advantage. If the industry is divided between two cities, then whenever one of
the firms has a low demand for workers the result will be unemployment; the firm will
be willing to hire only 50 of the 100 workers who live nearby. But if the industry is con-
centrated in a single city, low labor demand from one firm will at least sometimes be
offset by high demand from the other. As a result, workers will have a lower risk of
unemployment.

Again, these advantages have been documented for Silicon Valley, where it is com-
mon both for companies to expand rapidly and for workers to change employers. The
same study of Silicon Valley that was quoted previously notes that the concentration of
firms in a single location makes it easy to switch employers, quoting one engineer as
saying that “it wasn’t that big a catastrophe to quit your job on Friday and have
another job on Monday. . . . You didn’t even necessarily have to tell your wife. You
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1 3 Alfred Marshall, Principles of Economics (London: MacMillan, 1920).

1 4 Tom Wolfe, quoted in Saxenian, p. 33.

just drove off in another direction on Monday morning.”12 This flexibility makes
Silicon Valley an attractive location both for highly skilled workers and for the compa-
nies that employ them.

Knowledge Spillovers
It is by now a cliché that in the modern economy knowledge is at least as important an
input as factors of production like labor, capital, and raw materials. This is especially true
in highly innovative industries, where being only a few months behind the cutting edge in
production techniques or product design can put a company at a major disadvantage.

But where does the specialized knowledge that is crucial to success in innovative indus-
tries come from? Companies can acquire technology through their own research and devel-
opment efforts. They can also try to learn from competitors by studying their products and,
in some cases, taking them apart to “reverse engineer” their design and manufacture. An
important source of technical know-how, however, is the informal exchange of information
and ideas that takes place at a personal level. And this kind of informal diffusion of knowl-
edge often seems to take place most effectively when an industry is concentrated in a fairly
small area, so that employees of different companies mix socially and talk freely about
technical issues.

Marshall described this process memorably when he wrote that in a district with many
firms in the same industry, “The mysteries of the trade become no mystery, but are as it
were in the air. . . . Good work is rightly appreciated, inventions and improvements in
machinery, in processes and the general organization of the business have their merits
promptly discussed: If one man starts a new idea, it is taken up by others and combined
with suggestions of their own; and thus it becomes the source of further new ideas.”13

A journalist described how these knowledge spillovers worked during the rise of Silicon
Valley (and also gave an excellent sense of the amount of specialized knowledge involved
in the industry) as follows: “Every year there was some place, the Wagon Wheel, Chez
Yvonne, Rickey’s, the Roundhouse, where members of this esoteric fraternity, the young
men and women of the semiconductor industry, would head after work to have a drink and
gossip and trade war stories about phase jitters, phantom circuits, bubble memories, pulse
trains, bounceless contacts, burst modes, leapfrog tests, p-n junctions, sleeping sickness
modes, slow-death episodes, RAMs, NAKs, MOSes, PCMs, PROMs, PROM blowers,
PROM blasters, and teramagnitudes. . . . ”14 This kind of informal information flow means
that it is easier for companies in the Silicon Valley area to stay near the technological fron-
tier than it is for companies elsewhere; indeed, many multinational firms have established
research centers and even factories in Silicon Valley simply in order to keep up with the lat-
est technology.

External Economies and Increasing Returns
A geographically concentrated industry is able to support specialized suppliers, provide a
pooled labor market, and facilitate knowledge spillovers in a way that a geographically
dispersed industry cannot. But a country cannot have a large concentration of firms in an
industry unless it possesses a large industry. Thus the theory of external economies indi-
cates that when these external economies are important, a country with a large industry
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will, other things being equal, be more efficient in that industry than a country with a small
industry. Or to put it differently, external economies can give rise to increasing returns to
scale at the level of the national industry.

While the details of external economies in practice are often quite subtle and complex
(as the example of Silicon Valley shows), it can be useful to abstract from the details and
represent external economies simply by assuming that an industry’s costs are lower, the
larger the industry. If we ignore possible imperfections in competition, this means that
the industry will have a forward-falling supply curve: The larger the industry’s output,
the lower the price at which firms are willing to sell their output.

External Economies and International Trade
External economies, like economies of scale that are internal to firms, play an important
role in international trade, but they may be quite different in their effects. In particular,
external economies can cause countries to get “locked in” to undesirable patterns of
specialization and can even lead to losses from international trade.

External Economies and the Pattern of Trade
When there are external economics of scale, a country that has large production in some indus-
try will tend, other things equal, to have low costs of producing that good. This gives rise to an
obvious circularity, since a country that can produce a good cheaply will also therefore tend to
produce a lot of that good. Strong external economies tend to confirm existing patterns of
interindustry trade, whatever their original sources: Countries that start out as large producers
in certain industries, for whatever reason, tend to remain large producers. They may do so even
if some other country could potentially produce the goods more cheaply.

Figure 6-9 illustrates this point. We show the cost of producing a watch as a function of
the number of watches produced annually. Two countries are shown: “Switzerland” and
“Thailand.” The Swiss cost of producing a watch is shown as ACSWISS; the Thai cost as

Price, cost (per watch)

C0

P1

Q1

1

2

D

ACSWISS

ACTHAI

Quantity of watches
produced and demanded

Figure 6-9
External Economics
and Specialization

The average cost curve for
Thailand, ACTHAI lies below the
average cost curve for Switzerland,
ACSWISS. Thus Thailand could
potentially supply the world mar-
ket more cheaply than Switzerland.
If the Swiss industry gets estab-
lished first, however, it may be
able to sell watches at the price P1
which is below the cost C0 that an
individual Thai firm would face if it
began production on its own. So
a pattern of specialization estab-
lished by historical accident may
persist even when new producers
could potentially have lower costs.
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ACTHAI. D represents the world demand for watches, which we assume can be satisfied
either by Switzerland or by Thailand.

Suppose that the economies of scale in watch production are entirely external to firms,
and that since there are no economies of scale at the level of the firm the watch industry in
each country consists of many small perfectly competitive firms. Competition therefore
drives the price of watches down to its average cost.

We assume that the Thai cost curve lies below the Swiss curve, say because Thai wages
are lower than Swiss. This means that at any given level of production, Thailand could man-
ufacture watches more cheaply than Switzerland. One might hope that this would always
imply that Thailand will in fact supply the world market. Unfortunately, this need not be the
case. Suppose that Switzerland, for historical reasons, establishes its watch industry first.
Then initially world watch equilibrium will be established at point 1 in Figure 6-9, with
Swiss production of Q1 units per year and a price of P1. Now introduce the possibility of
Thai production. If Thailand could take over the world market, the equilibrium would move
to point 2. However, if there is no initial Thai production (Q � 0) any individual Thai firm
considering manufacture of watches will face a cost of production of C0. As we have drawn
it, this cost is above the price at which the established Swiss industry can produce watches.
So although the Thai industry could potentially make watches more cheaply than
Switzerland, Switzerland’s head start enables it to hold on to the industry.

As this example shows, external economies potentially give a strong role to historical
accident in determining who produces what, and may allow established patterns of special-
ization to persist even when they run counter to comparative advantage.

Trade and Welfare with External Economies
Trade based on external economies has more ambiguous effects on national welfare than
either trade based on comparative advantage or trade based on economies of scale at the
level of the firm. There may be gains to the world economy from concentrating production
in particular industries to realize external economies. On the other hand, there is no guar-
antee that the right country will produce a good subject to external economies, and it is
possible that trade based on external economies may actually leave a country worse off
than it would have been in the absence of trade.

Price, cost (per watch)

C0

P1

1

2

DWORLD

ACSWISS

ACTHAI

Quantity of watches
produced and demanded

P2

DTHAI

Figure 6-10
External Economics and Losses
from Trade

When there are external economies,
trade can potentially leave a country
worse off than it would be in the
absence of trade. In this example,
Thailand imports watches from
Switzerland, which is able to supply
the world market 1DWORLD2 at a
price 1P12 low enough to block entry
by Thai producers who must initially
produce the watches at cost C0. Yet
if Thailand were to block all trade in
watches, it would be able to supply
its domestic market 1DTHAI2 at the
lower price P2.
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An example of how a country can actually be worse off with trade than without is shown
in Figure 6-10. In this example, as before, we imagine that Thailand and Switzerland could
both manufacture watches, that Thailand could make them more cheaply, but that
Switzerland has gotten there first. DWORLD is the world demand for watches, and, given that
Switzerland produces the watches, the equilibrium is at point 1. However, we now add to
the figure the Thai demand for watches, DTHAI . If no trade in watches were allowed and
Thailand were forced to be self-sufficient, then the Thai equilibrium would be at point 2.
Because of its lower average cost curve, the price of Thai-made watches at point 2, P2, is
actually lower than the price of Swiss-made watches at point 1, P1.

We have shown a situation in which the price of a good that Thailand imports would
actually be lower if there were no trade and the country were forced to produce the good
for itself. Clearly in this situation trade leaves the country worse off than it would be in the
absence of trade.

There is an incentive in this case for Thailand to protect its potential watch industry
from foreign competition. Before concluding that this justifies protectionism, however, we
should note that in practice identifying cases like that in Figure 6-10 is far from easy.
Indeed, as we will emphasize in Chapters 10 and 11, the difficulty of identifying external
economies in practice is one of the main arguments against activist government policies
toward trade.

It is also worth pointing out that while external economies can sometimes lead to disad-
vantageous patterns of specialization and trade, it is still to the benefit of the world
economy to take advantage of the gains from concentrating industries. Canada might be
better off if Silicon Valley were near Toronto instead of San Francisco; Germany might be
better off if the City (London’s financial district, which, along with Wall Street, dominates
world financial markets) could be moved to Frankfurt. The world as a whole is, however,
more efficient and thus richer because international trade allows nations to specialize in
different industries and thus reap the gains from external economies as well as the gains
from comparative advantage.

Dynamic Increasing Returns
Some of the most important external economies probably arise from the accumulation of
knowledge. When an individual firm improves its products or production techniques
through experience, other firms are likely to imitate the firm and benefit from its knowl-
edge. This spillover of knowledge gives rise to a situation in which the production costs of
individual firms fall as the industry as a whole accumulates experience.

Notice that external economies arising from the accumulation of knowledge differ
somewhat from the external economies considered so far, in which industry costs depend
on current output. In this alternative situation industry costs depend on experience, usually
measured by the cumulative output of the industry to date. For example, the cost of produc-
ing a ton of steel might depend negatively on the total number of tons of steel produced by
a country since the industry began. This kind of relationship is often summarized by a
learning curve that relates unit cost to cumulative output. Such learning curves are illus-
trated in Figure 6-11. They are downward sloping because of the effect of the experience
gained through production on costs. When costs fall with cumulative production over time,
rather than with the current rate of production, this is referred to as a case of dynamic
increasing returns.

Like ordinary external economies, dynamic external economies can lock in an initial
advantage or head start in an industry. In Figure 6-11, the learning curve L is that of a coun-
try that pioneered an industry, while L* is that of another country that has lower input
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costs—say, lower wages—but less production experience. Provided that the first country
has a sufficiently large head start, the potentially lower costs of the second country may not
allow it to enter the market. For example, suppose the first country has a cumulative output
of QL units, giving it a unit cost of C1 while the second country has never produced the
good. Then the second country will have an initial start-up cost C*

0 that is higher than the
current unit cost, C1, of the established industry.

Dynamic scale economics, like external economics at a point in time, potentially justify
protectionism. Suppose that a country could have low enough costs to produce a good for
export if it had more production experience, but that given the current lack of experience the
good cannot be produced competitively. Such a country might increase its long-term welfare
either by encouraging the production of the good by a subsidy or by protecting it from
foreign competition until the industry could stand on its own feet. The argument for
temporary protection of industries to enable them to gain experience is known as the infant
industry argument and has played an important role in debates over the role of trade policy
in economic development. We will discuss the infant industry argument at greater length in
Chapter 10, but for now we simply note that situations like that illustrated in Figure 6-11 are
just as hard to identify in practice as in those involving nondynamic increasing returns.

Interregional Trade and Economic Geography
External economies play an important role in shaping the pattern of international trade, but
they are even more decisive in shaping the pattern of interregional trade—trade that takes
place between regions within countries.

To understand the role of external economies in interregional trade, we first need to
discuss the nature of regional economics—that is, how the economies of regions within
a nation fit into the national economy. Studies of the location of U.S. industries suggest
that more than 60 percent of U.S. workers are employed by industries whose output is non-
tradable even within the United States—that is, which must be supplied locally. Table 6-4
shows some examples of tradable and nontradable industries. Thus, motion pictures made
in Hollywood are shown across the country, and indeed around the world, but newspapers
are mainly read in their home cities. Wall Street trades stocks and makes deals for clients

Unit cost

C1

QL

L

L*

Cumulative
output

C0*

Figure 6-11
The Learning Curve

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

What is the United States’ most important export
sector? The answer depends to some extent on
definitions; some people will tell you that it is agri-
culture, others that it is aircraft. By any measure,
however, one of the biggest exporters in the United
States is the entertainment sector, movies in particu-
lar. In 2000, rental fees generated by exports of films
and tape were $8.9 billion—more than domestic box
office receipts. American films dominated ticket
sales in much of the world, accounting for 82 percent
of box office receipts in Germany, 65 percent in
Japan, and 58 percent in France.

Why is the United States the world’s dominant
exporter of entertainment? There are important advan-
tages arising from the sheer size of the American
market. A film aimed primarily at the French or Italian
markets, which are far smaller than that of the United
States, cannot justify the huge budgets of many
American films. Thus films from these countries are
typically dramas or comedies whose appeal fails to
survive dubbing or subtitles. Meanwhile, American
films can transcend the language barrier with lavish
productions and spectacular special effects.

But an important part of the American dominance
in the industry also comes from the external economies
created by the immense concentration of entertainment
firms in Hollywood. Hollywood clearly generates two
of Marshall’s types of external economies: specialized
suppliers and labor market pooling. While the final
product is provided by movie studios and television
networks, these in turn draw on a complex web of inde-
pendent producers, casting and talent agencies, legal
firms, special effects experts, and so on. And the need
for labor market pooling is obvious to anyone who has
watched the credits at the end of a movie: Each produc-
tion requires a huge but temporary army that includes

not just cameramen and makeup artists but musicians,
stunt men and women, and mysterious occupations
like gaffers and grips (and—oh yes—actors and
actresses). Whether it also generates the third kind of
external economies—knowledge spillovers—is less
certain. After all, as the author Nathaniel West once
remarked, the key to understanding the movie business
is to realize that “nobody knows anything.” Still, if
there is any knowledge to spill over, surely it does so
better in the intense social environment of Hollywood
than it could anywhere else.

An indication of the force of Hollywood’s external
economies has been its persistent ability to draw
talent from outside the United States. From Garbo
and von Sternberg to Arnold Schwarzenegger and
Paul Verhoeven, “American” films have often been
made by ambitious foreigners who moved to
Hollywood—and in the end reached a larger audience
even in their original nations than they could have if
they had remained at home.

Is Hollywood unique? No, similar forces have led
to the emergence of several other entertainment com-
plexes. In India, whose film market has been protected
from American domination partly by government pol-
icy and partly by cultural differences, a movie-making
cluster known as “Bollywood” has emerged in
Bombay. A substantial film industry catering to
Chinese speakers has emerged in Hong Kong. And a
specialty industry producing Spanish-language televi-
sion programs for all of Latin America, focusing on
so-called telenovelas, long-running soap operas, has
emerged in Caracas, Venezuela. This last entertain-
ment complex has discovered some unexpected export
markets: Television viewers in Russia, it turns out,
identify more readily with the characters in Latin
American soaps than with those in U.S. productions.

TABLE 6-4 Some Examples of Tradable and Nontradable Industries

Tradable industries Nontradable industries

Motion pictures Newspaper publishers
Securities, commodities, etc. Savings institutions
Scientific research Veterinary services

Source: J. Bradford Jensen and Lori. G. Kletzer, “Tradable Services: Understanding the Scope and Impact of
Services Outsourcing,” Peterson Institute of International Economics Working Paper WP 05-9, September 2005.
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1 5 J. Vernon Henderson, “What Makes Big Cities Tick? A Look at New York,” mimeo, Brown University, 2004.

across America, but savings banks mainly serve local depositors. Scientists at the National
Institutes for Health develop medical knowledge that is applied across the whole country,
but the veterinarian who figures out why your pet is sick has to be near your home.

As you might expect, the share of nontradable industries in employment is pretty much
the same across the United States. For example, restaurants employ about 5 percent of the
workforce in every major U.S. city. On the other hand, tradable industries vary greatly in
importance across regions. Manhattan accounts for only 1.9% percent of America’s total
employment, but it accounts for 24.5% of those employed in trading stocks and bonds and
14.7% of employment in the advertising industry.

But what determines the location of tradable industries? In some cases, natural
resources play a key role—for example, Houston is a center for the oil industry because
east Texas is where the oil is. However, factors of production such as labor and capital play
a less decisive role in interregional trade than in international trade, for the simple reason
that such factors are highly mobile within countries. (We’ll discuss the role of factor move-
ments between countries in Chapter 7.) As a result, factors tend to move to where the
industries are rather than the other way around. For example, California’s Silicon Valley,
near San Francisco, has a very highly educated labor force, with a high concentration of
engineers and computer experts; that’s not because California trains lots of engineers, it’s
because engineers move to Silicon Valley to take jobs with the region’s high-tech industry.

Resources, then, play a secondary role in interregional trade. What largely drives
specialization and trade, instead, is external economies. Why, for example, are so many
advertising agencies located in New York? The answer is, because so many other advertis-
ing agencies are located in New York. As one recent study put it, “Information sharing and
information diffusion are critical to a team and an agency’s success. . . . In cities like New
York, agencies group in neighborhood clusters. Clusters promote localized networking, to
enhance creativity; agencies share information and ideas and in doing this face-to-face
contact is critical.”15 In fact, the evidence suggests that the external economies that support
the advertising business are very localized: To reap the benefits of information spillovers,
ad agencies need to be located within about 300 yards of each other!

But if external economies are the main reason for regional specialization and interre-
gional trade, what explains how a particular region develops the external economies that
support an industry? The answer, in general, is that accidents of history play a crucial role.
A century and a half ago, New York was America’s most important port city because it had
access to the Great Lakes via the Erie Canal. That led to New York’s becoming America’s
financial center; it remains America’s financial center today thanks to the external
economies the financial industry creates for itself. Los Angeles became the center of the
early film industry when films were shot outdoors and needed good weather; it remains the
center of the film industry today, even though many films are shot indoors or on location,
because of the externalities described in the box on p. 147.

A question you might ask is whether the forces driving interregional trade are really all
that different from those driving international trade. The answer is that they are not, espe-
cially when one looks at trade between closely integrated national economies, such as
those of western Europe. Indeed, London plays a role as Europe’s financial capital similar
to that played by New York as America’s financial capital. In recent years, there has been a
growing movement among economists to model interregional and international trade, as
well as such phenomena as the rise of cities, as different aspects of the same phenomenon—
economic interaction across space. Such an approach is often referred to as economic
geography.

M06_KRUG3040_08_SE_C06.qxd  1/9/08  7:35 PM  Page 148



SUMMARY

1. Trade need not be the result of comparative advantage. Instead, it can result from
increasing returns or economies of scale, that is, from a tendency of unit costs to be
lower with larger output. Economies of scale give countries an incentive to specialize
and trade even in the absence of differences between countries in their resources or
technology. Economies of scale can be internal (depending on the size of the firm) or
external (depending on the size of the industry).

2. Economies of scale normally lead to a breakdown of perfect competition, so that trade in the
presence of economies of scale must be analyzed using models of imperfect competition.
Two important models of this kind are the monopolistic competition model and the dump-
ing model. A third model, that of external economies, is consistent with perfect competition.

3. In monopolistic competition, an industry contains a number of firms producing differ-
entiated products. These firms act as individual monopolists, but additional firms enter
a profitable industry until monopoly profits are competed away. Equilibrium is
affected by the size of the market: A large market will support a larger number of
firms, each producing at larger scale and thus lower average cost, than a small market.

4. International trade allows creation of an integrated market that is larger than any one
country’s market, and thus makes it possible simultaneously to offer consumers a
greater variety of products and lower prices.

5. In the monopolistic competition model, trade may be divided into two kinds. Two-way
trade in differentiated products within an industry is called intraindustry trade; trade
that exchanges the products of one industry for the products of another is called
interindustry trade. Intraindustry trade reflects economies of scale; interindustry trade
reflects comparative advantage. Intraindustry trade does not generate the same strong
effects on income distribution as interindustry trade.

6. Dumping occurs when a monopolistic firm charges a lower price on exports than it
charges domestically. It is a profit-maximizing strategy when export sales are more
price-responsive than domestic sales, and when firms can effectively segment
markets, that is, prevent domestic customers from buying goods intended for export
markets. Reciprocal dumping occurs when two monopolistic firms dump into each
others’ home markets; such reciprocal dumping can be a cause of international trade.

7. External economies are economies of scale that occur at the level of the industry
instead of the firm. They give an important role to history and accident in determining
the pattern of international trade. When external economies are important, a country
starting with a large industry may retain that advantage even if another country could
potentially produce the same goods more cheaply. When external economies are
important, countries can conceivably lose from trade.
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1 6 This question has been modified. Previous printings of the textbook stated that “P � 8,000 � (150/n),” which
has changed to “P � 17,000 � (150/n).”

PROBLEMS

1. For each of the following examples, explain whether it is a case of external or internal
economies of scale:
a. Most musical wind instruments in the United States are produced by more than a

dozen factories in Elkhart, Indiana.
b. All Hondas sold in the United States are either imported or produced in Marysville,

Ohio.
c. All airframes for Airbus, Europe’s only producer of large aircraft, are assembled in

Toulouse, France.
d. Hartford, Connecticut, is the insurance capital of the northeastern United States.

2. In perfect competition, firms set price equal to marginal cost. Why isn’t this possible
when there are internal economies of scale?

3. It is often argued that the existence of increasing returns is a source of conflict
between countries, since each country is better off if it can increase its production in
those industries characterized by economies of scale. Evaluate this view in terms of
both the monopolistic competition and the external economy models.

4. Suppose the two countries we considered in the numerical example on pages 127–129
were to integrate their automobile market with a third country with an annual market
for 3.75 million automobiles. Find the number of firms, the output per firm, and the
price per automobile in the new integrated market after trade.

5. Suppose that fixed costs for a firm in the automobile industry (start-up costs of facto-
ries, capital equipment, and so on) are $5 billion and that variable costs are equal to
$17,000 per finished automobile. Because more firms increase competition in the
market, the market price falls as more firms enter an automobile market, or specifi-
cally P � 17,000 � (150/n), where n represents the number of firms in a market.
Assume that the initial size of the U.S. and the European automobile markets are 300
million and 533 million people, respectively.16

a. Calculate the equilibrium number of firms in the U.S. and European automobile
markets without trade.

b. What is the equilibrium price of automobiles in the United States and Europe if the
automobile industry is closed to foreign trade?

c. Now suppose that the United States decides on free trade in automobiles with
Europe. The trade agreement with the Europeans adds 533 million consumers to
the automobile market, in addition to the 300 million in the United States. How
many automobile firms will there be in the United States and in Europe combined?
What will be the new equilibrium price of automobiles?

d. Why are prices in the United States different in (c) than in (b)? Are consumers better
off with free trade? In what ways?

6. Give two examples of products that are traded on international markets for which
there are dynamic increasing returns. In each of your examples, show how innovation
and learning-by-doing are important to the dynamic increasing returns in the industry.

7. Evaluate the relative importance of economies of scale and comparative advantage in
causing the following:
a. Most of the world’s aluminum is smelted in Norway or Canada.
b. Half of the world’s large jet aircraft are assembled in Seattle.
c. Most semiconductors are manufactured in either the United States or Japan.
d. Most Scotch whiskey comes from Scotland.
e. Much of the world’s best wine comes from France.
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8. There are some shops in Japan that sell Japanese goods imported back from the United
States at a discount over the prices charged by other Japanese shops. How is this possible?

9. Consider a situation similar to that in Figure 6-9, in which two countries that can pro-
duce a good are subject to forward-falling supply curves. In this case, however, suppose
that the two countries have the same costs, so that their supply curves are identical.
a. What would you expect to be the pattern of international specialization and trade?

What would determine who produces the good?
b. What are the benefits of international trade in this case? Do they accrue only to the

country that gets the industry?
10. It is fairly common for an industrial cluster to break up and for production to move to

locations with lower wages when the technology of the industry is no longer rapidly
improving—when it is no longer essential to have the absolutely most modern
machinery, when the need for highly skilled workers has declined, and when being at
the cutting edge of innovation conveys only a small advantage. Explain this tendency
of industrial clusters to break up in terms of the theory of external economies.

11. Which of the following goods or services would be most likely to be subject to (1)
external economies of scale and (2) dynamic increasing returns? Explain your answers.
a. Software tech-support services
b. Production of asphalt or concrete
c. Motion pictures
d. Cancer research
e. Timber harvesting
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Determining Marginal Revenue

In our exposition of monopoly and monopolistic competition, we found it useful to have an
algebraic statement of the marginal revenue faced by a firm given the demand curve it
faced. Specifically, we asserted that if a firm faces the demand curve

(6A-1)

its marginal revenue is

(6A-2)

In this appendix we demonstrate why this is true.
Notice first that the demand curve can be rearranged to state the price as a function of

the firm’s sales rather than the other way around. By rearranging (6A-1) we get

(6A-3)

The revenue of a firm is simply the price it receives per unit multiplied by the number of
units it sells. Letting R denote the firm’s revenue, we have

(6A-4)

Let us next ask how the revenue of a firm changes if it changes its sales. Suppose that the
firm decides to increase its sales by a small amount dX, so that the new level of sales is Q
� Q � dQ. Then the firm’s revenue after the increase in sales, R¢, will be

(6A-5)

Equation (6A-5) can be simplified by substitution in from (6A-1) and (6A-4) to get

(6A-6)

When the change in sales dQ is small, however, its square (dQ)2 is very small (e.g., the
square of 1 is 1, but the square of 1/10 is 1/100). So for a small change in Q, the last term
in (6A-6) can be ignored. This gives us the result that the change in revenue from a small
change in sales is

(6A-7)

So the increase in revenue per unit of additional sales—which is the definition of marginal
revenue—is

which is just what we asserted in equation (6A-2).

MR = (R
œ

- R)/dQ = P - (1/B) * Q,

R
œ

- R = [P - (1/B) * Q] * dQ.

R
œ

= R + P * dQ - (1/B) * Q * dQ - (1/B) * (dQ)2.

- (1/B) * Q * dQ - (1/B) * (dQ)2.

= [(A/B) - (1/B) * Q] * Q + [(A/B) - (1/B) * Q] * dQ

 R
œ

= P
œ

* Q
œ

= [(A/B) - (1/B) * (Q + dQ)] * (Q + dQ)

R = P * Q = [(A/B) - (1/B) * Q] * Q.

P = (A/B) - (1/B) * Q.

MR = P - (1/B) * Q.

Q = A - B * P,

Appendix to chapter6
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