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PRODUCT IMITATION, PRODUCT DIFFERENTIATION
AND INTERNATIONAL TRADE*

By NicoLas SCHMITT!

Using the Hotelling approach to product differentiation, this article derives
the equilibrium product configurations and prices when two firms enter and
sell in two interdependent markets separated by barriers to trade. It shows that
product imitation and no trade as well as product differentiation with two-way
or one-way trade are all consistent with the equilibrium.

1. INTRODUCTION

In British Columbia, several microbrewers explicitly indicate on their products
that they are “brewed according to the Bavarian purity laws of 1516,” imitating
thereby a product attribute of German beers. In contrast, firms in the watch
industry often go out of their way to differentiate their products (for instance the
Swatch). Beers brewers could have chosen differentiation and develop a specific
taste or process. My model suggests that the choice between imitation and differen-
tiation is determined by the existence of transport costs and tariffs. They increase
the price of German beers in British Columbia and, thus, affect the location
decision of domestic firms. Indeed, the Canadian duty on European beers is high
since it is approximately 30 percent of the retail price of domestic products (Globe
and Mail 1993). In the watch industry, protection and transport costs are too low
with respect to the unit value of the product for legal imitation to be profitable.

This paper investigates the choice of product attribute in a model of horizontal
differentiation with international trade. It shows that product imitation is a natural
outcome of trade protection and international transport cost. However, the model
goes beyond these examples. My aim is to derive the infernational product configura-
tion and not simply the location choice of a new firm as in the microbrewer example.
In this model, product imitation does not arise from shopping costs faced by
consumers when they switch products as in Klemperer (1992). Thus, product
imitation due to barriers to trade is complementary to the shopping cost argument.

Contrary to the effects of protection on quality (Falvey 1979, Krishna 1990), the
relationship between horizontal differentiation and protection is not well developed.
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No attempt has been made to derive jointly the pattern of trade and the interna-
tional market structure. That is, to determine not only the equilibrium price and
quantity, but also the number of firms, their market of production and the attribute
of each product. The approach usually adopted in the intra-industry trade literature
does not allow for the determination of all these variables (see Helpman and
Krugman 1985 or Greenaway and Milner 1986 for surveys). In particular, most
models use a nonaddress approach to product differentiation, where goods are
characterized by the volume of production and price, and not by their attributes (for
instance Dixit and Stiglitz 1977 approach to product differentiation). In these
models, the zero-profit equilibrium can be derived, but nothing can be said about
product choice and strategic interactions between firms.

Some papers use an address model of product differentiation, either with the
Lancaster’s characteristics approach (Lancaster 1980, Helpman 1981), or with the
Hotelling’s spatial approach (Schmitt 1990, 1993). In these models, the product
attribute is a choice variable but endogenous market structures and patterns of
trade are disregarded. Firms are often assumed to relocate freely in the product
space, which results in a symmetric equilibrium with an indeterminate direction of
trade (Helpman 1981, Lancaster 1980, Schmitt 1990). Alternatively, symmetric
product locations are sometimes imposed at the outset (Lancaster 1984, Schmitt
1993).

Moreover, all these models assume that there are many firms. There is no reason
to believe that the market equilibrium with intra-industry trade could not also result
from competition among a few firms earning pure profits. However if this is the
case, interactions between firms must be considered. Thus, a model describing such
an equilibrium must have one fundamental property: product attribute, or firm’s
location, must be an explicit choice variable. To do so, I extend Hotelling (1929)’s
spatial model to an international trade environment with two markets. Each market
is represented by the unit line which provides the continuum of potential product
attributes along which consumers’ preferences are distributed. Each firm produces a
single good with a specific attribute, which is then sold in one or both markets. The
model investigates where firms establish production and which attribute they choose
knowing that product attributes are fixed once chosen. In particular, I show when
firms will imitate each other’s product and when they will differentiate them.?

In this paper, I investigate and contrast two games: one in which firms choose
product attributes simultaneously, and the other in which firms choose them
sequentially. Games of sequential entry with fixed locations follow from contribu-
tions in industrial organization where firm’s locations and market structure are
derived in a closed economy (Hay 1976, Prescott and Visscher 1977, Lane 1980,
Eaton and Kiezkowski 1984a, Neven 1987). Of course, sequential entry is only one
possible way to analyze these issues. This implies that there is enough time between
entry attempts during which each potential firm can precisely observe which loca-
tions (or product attributes) have been selected. In addition, market structure is not

* This paper endogenizes the choice of product attribute and the market of production when
firms can trade only. In contrast, Horstmann and Markusen (1992) endogenize the firm’s organiza-
tion of production in a world supporting two firms producing a homogeneous good.
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fully endogenized as the sequence of entry is not explained. Nevertheless, sequential
entry adds some structure to the game which often eliminates ranges of parameters
where there is no equilibrium in pure strategies. It also allows for strategic
interactions between firms since it introduces an asymmetry between existing and
potential firms. By extending this model of sequential entry to a multi-market
environment, patterns of trade become by-products of the equilibrium market
configurations.

With a maximum number of firms (or products) restricted to two, this paper
shows that, depending on the parameters of the model, three product configurations
and patterns of trade emerge in equilibrium: product imitation where each firm is a
monopoly in its own market, duopoly with product differentiation and two-way
trade, and duopoly with product differentiation and one-way trade. All these
equilibria are obtained from a very small set of equilibrium product attributes.?
Furthermore, it is shown that, as compared to the equilibrium with simultaneous
choice of product attributes, sequential entry increases the scope for product
imitation, increases the scope for two-way trade, and decreases the scope for
one-way trade.

The paper is organized as follows: the model is outlined in Section 2 and the
determination of the prices is analyzed in Sections 3. In Section 4, the firms’ choice
of product attribute is investigated in detail and some concluding comments are
offered in Section 5.

2. THE MODEL

The analysis is casted in an address model in the Hotelling tradition. In such
models, each good is described by a point x in some continuum of product
attributes; I work here with a one-dimensional attribute space.* I begin the analysis
by a description of the main features of the model.

2.1.  Markets and Preferences. A market in this model can be interpreted as a
country or as a region. Specifically, it is defined as a one-dimensional attribute space
with support [0, 1] representing both the consumers’ set of preferences and the firms’
feasible attribute space for products. Two interdependent markets are considered.
Thus, goods produced in one market can be shipped and sold in the other subject to
an exogenous specific barrier to trade ¢. The parameter ¢ represents either a tax on
trade (tariff or export tax) or the transport cost between the two markets. It is
assumed throughout that ¢ is a tariff rate and that it is independent of the direction
of trade.’

® Eaton and Kierzkowski (1984b) also investigate the firms’ product choice in a two-market
environment. They restrict however the consumers’ preferences to two possible product attributes
and do not explicitly consider barriers to trade.

* The unit-line is chosen for convenience and tractability. Although unique equilibrium locations
would not exist with circles for instance, the incentive to imitate and to differentiate product
attributes would still remain.

> This assumption is relaxed in Schmitt (1991).
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Markets are identified by index j (j =A, B) and products by index i. For a
consumer located in market j, any good is completely described by its address x; in
the attribute space and by its mill price s;;. By assumption, any consumer buys
exactly one unit of only one of the goods, or else none at all. The utility from buying
one unit of good x; at price s;; is

2
(1) V(xi’sij) =v—a(x;—x*) — Sij»

where x* in [0,1] describes the consumer’s most preferred good, and v is the
consumer’s reservation price for that good. Given a choice among several products,
the consumer buys one unit of the good for which V(x;, s;;) is a maximum provided
that the maximum is positive. The consumer buys none of these goods if the
maximum is negative. Since |x; —x*| represents the distance from x; to the con-
sumer’s most preferred attribute, a(x; —x*)? is the disutility associated with consum-
ing a different product than x*. This term is quadratic to ensure the existence of an
equilibrium (d’Aspremont et al. 1979). The parameters v and a are positive and
identical for all consumers in both markets. The parameter x*, however, varies
among consumers and is uniformly distributed along the unit interval with density
D;. Without loss of generality, it is assumed that density in market A is at least as
high as in market B (D, > Dp). Tax revenues in market j are redistributed to
consumers of j. Note, however, that this redistribution has no effect on the demand
for good i since individual demands are price inelastic. Import and export taxes lead
therefore to the same conclusions.
Finally, let’s define

U,.=U-amax[x,~2;(1 —x,.)Z], i=1,2,

as the reservation price of the individual whose x* is most distant from x;. Markets
are assumed to be covered implying that s,; <v;.

2.2.  Firms and Structure of the Game. Each firm produces a single good and
each firm’s production takes place in one market only. Thus, the model is one of
inter-market (or international) trade and not one of multi-market firm production.®
There is no cost of production and it is assumed that product attributes are fixed
once chosen.” Any firm producing good x; in one market can also export and sell the
identical product to the other market. Thus, product x; can be both a domestic
product when it is sold in the same market as it is produced, and a foreign product
when its market of consumption does not coincide with its market of production.

It is assumed that within each market, firms adopt a single mill price for all their
customers. Across markets however, firms use price discrimination. Thus, they

8 See Schmitt (1993) for a spatial analysis involving multinationals.
"The presence of sunk costs usually justifies this assumption. I disregard them or equivalently I
assume that they are sufficiently low so that the two firms always enter.
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perceive the two markets as separate entities for which distinct mill price decisions
can be made. The first assumption is identical to the one used by Prescott and
Visscher, Lane and others, and the second one is known in the international trade
literature as the market segmentation hypothesis (see Markusen and Venables 1988
for a discussion). The domain of analysis is restricted to two firms at most. Then, in
any given market, consumers face at least one product, but no more than two of
them.

Given these assumptions, the market demand for product i in market j is derived
in the standard fashion by finding the most preferred attribute of the consumer who
is just indifferent between good xy, sold at mill price s;; and good x,, sold at s,;.
This critical point, denoted x/, is found by equating V(x;,s;;) =V(x,,s,;) for
j=A, B. Given (1),

st_slj x2 +x1

- 2a(x2—x1) 2 ’

@) x!

for x; <x,. The demand for product i (i = 1,2) in market j is thus
(3.1) Q1;(51), 82, %1, X,) =D;x,
(3.2) Q(81j582j5 X1, %) = D;j(1 —x7),

for 0 <x’/ < 1. Notice that when x/ =0 (x/ = 1), firm 2 (firm 1) is the only seller in
market j, whereas products 1 and 2 share market j whenever 0 <x/ < 1.

Two games are analyzed. First, I investigate the two-stage game in which both
firms choose simultaneously their product attribute and, in the second stage, they
choose their prices simultaneously. Firm 1 is assumed to select its product attribute
x; €[0,1] in market A (this assumption is further discussed in Section 4), whereas
firm 2 chooses x, € [0,1] in market 4 or B. Without loss of generality, it is assumed
that x, >x;. The second game is a three-stage game of sequential entry. In the first
stage, firm 1 (the first mover) selects a product characteristic x; € [0, 1] in market
A. In the second stage of the game, firm 2 chooses whether to enter or not. If it does
enter, it selects market of production 4 or B and its product attribute x, € [0,1]
such that x,>x;. In the third stage of the game, both firms announce prices
simultaneously. Hence, when the last stage of the game is reached, both firms know
the product attributes and each other’s market of production. The price equilibrium
is a set of prices maximizing the profit of each firm given the price chosen by its rival
(Nash equilibrium). This procedure defines a perfect equilibrium in the three-stage
game (Selten 1975) with well-known properties (see Fudenberg and Tirole 1992).
Since backward induction is needed to solve both games, I first investigate the
pricing decisions by the firms.®

8 Since this is a game of perfect information, firms know the tariff rate they would face in case of
entry. This is not unrealistic as firms can readily know to which tariff classification a new product
would belong.



