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Abstract

As it is well known that export markets are often oligopolistic, we build an oligopoly trade model
in which firms choose whether or not to export. We focus on the different roles of transport and
fixed export costs with respect to the export decision, and show that depending on the sizes of
both transport and fixed export costs, all possible trade patterns appear between two symmetric
countries. If the transport cost is large because firms behave in different ways, “One-way trade”
appears. If the fixed export cost is large because firms adopt the same behavior, situations of

“No trade” and “Two-way trade” could occur.
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1 Introduction

In this study, we incorporate firm options of the Melitz (2003) type regarding “whether to export
or not” into an oligopolistic competition. Then, we consider what size transport and fixed export
costs result in unilateral entry to the foreign market in response to the export decision (i.e.,
“One-way trade”) or a bidirectional entry to the foreign market (i.e., “Two-way trade”). We
demonstrate the following trade pattern in equilibrium: [a] When the transport cost is large and
the fixed export cost is small, asymmetric equilibria in which only one country exports between
two symmetric countries, i.e., “One-way trade,” can occur. [b] When the transport cost is small
and the fixed export cost is large, multiple equilibria involving “No trade” and “Two-way trade”
between the two symmelric countries can occur.

Studies on firm export activity and international trade using a Melitz-type model focus on the
productivity differences among firms as a cause of the appearance of exporting firms. However,
they tend to overlook strategic interaction among firms. It is well known that many export
markets are oligopolistic and thus it is highly natural to expect that a firm’s behavior depends
on interactions with other firms in the export markets. In the real world, many export markets
are reported to be oligopolistic, including the markets for iron, lead, tin, and zinc (Zhang and
Lawell, 2017); rice-milling and cigarettes (Arnade et al., 1998); semiconductors and steel (Kim
and Lee, 2017); automobiles (in the US) (Goldberg, 1995); and wheat (in the Caucasus region)
(Gafarova et al., 2023).! Therefore, if we consider firms’ export activity, focusing on oligopolistic
competition is partially consistent with real-world examples.

We built an oligopoly model of the Brander and Krugman (1983) type, consisting of two
symmetric countries and two firms. Each firm has two options: export to the foreign market

and /or supply the local domestic market. If a firm exports, it pays not only transport costs but

'In addition, studies point out that both German exporters of beer and US exporters of linerboard paper have

relatively large market power (Goldberg and Knetter, 1999).



also a fixed export cost. The firm only supplies the domestic market if it does not export. Each
firm has a quadratic cost function, and first chooses whether to export, and subsequently decides
on quantities.? In this situation, two kinds of multiple equilibria appear when the transport cost
and the fixed export cost are at intermediate levels. [a] When the transport cost is large and the
fixed export cost is small, an asymmetric equilibrium in which only one country exports (i.e.,
“One-way trade”) appears. A firm exports if its rival decided to supply the domestic market
rather than export. This is because the firm gains market share in the foreign country if it
exports, and enjoys a monopoly in its local market. In contrast, a firm supplies the domestic
market if its rival exports. This is because exporting is not attractive when the foreign market
is relatively small and, moreover, competition in the local market is weak because entry barriers
are high. [b] When transport cost is small and the fixed export cost is large, multiple equilibria
involving “No trade” and “Two-way trade” appear. A firm exports if its rival exports. This
is because, given that import barriers are low, there is strong competition in the local market.
Furthermore, the size of the foreign market is relatively large because the transport cost is small.
A firm supplies the domestic market if its rival does so in its country. The reason for this is that
the entry barriers to the foreign market are high, and the firms can enjoy monopoly in their
local markets.

In addition, we show that trade liberalization with a reduction in the transport cost can
significantly reduce consumer welfare. If the fixed export cost is relatively small, “One-way
trade” can appear. In this situation, let us consider that trade liberalization proceeds. Then, the
trade pattern can switch from “No trade” to “One-way trade.” That is, because the equilibrium
regime can switch from a “No one exports” regime to a regime in which “only the home country
becomes an exporting country,” the consumer surplus in the home country can drop sharply

when the transport cost falls below a certain level.

2In the Discussion section, we consider both differentiated quantity and price competition. See Section 5.



Furthermore, we discuss how the mode of competition affects the trade pattern. In differ-
entiated quantity competition, our main result does not alter. However, in differentiated price
competition, because the rivalry among firms increases compared with quantity competition, the
equilibrium trade pattern becomes a multiple equilibria of “No trade” and “T'wo-way trade.”

The three main contributions of our paper to the literature are as follows: First, we deter-
mine the trade pattern between two symmetric countries based on firms’ strategic exporting
behavior. As a result, we show that all possible trade patterns can appear according to the size
of the transport and fixed export costs. This analysis presents new insights to the trade liter-
ature. Second, our study demonstrates that trade liberalization may reduce consumer welfare
significantly. Therefore, competition authorities that value consumer welfare [e.g., the Federal
Trade Commission (FTC) in the USA] should ensure that the governments of their countries
pay attention to the effects of trade liberalization. Third, we show that each country should
become a non-exporting country rather than an exporting country if the fixed export cost is
relatively large. This result offers a new perspective to practitioners and policy makers, who
tend to emphasize export promotion and exports of firms.> Thus, our result offers a unique
policy implication.

This paper is related to the works of Melitz and others adopting Melitz-style models to
investigate firm exporting behavior and international trade (e.g., Melitz, 2003; Demidova and
Rodriguez-Clare, 2013; Melitz and Ottaviano, 2008; and Long et al., 2011).* To address firm
heterogeneity well, Melitz (2003) incorporated a productivity distribution into a standard mo-

nopolistic competition model. Then, he showed that less-productive firms become non-exporting

3In fact, Van Biesebroeck et al. (2015) point out that export promotion programs are often observed.

4Other studies also use Melitz-type models to focus on the relationship between labor markets and trade
liberalization (e.g., Egger and Kreickemeier, 2009; Helpman and Itskhoki, 2010; and Helpman et al., 2010). Egger
and Kreickemeier (2009) emphasize workers’ fair wage preferences. Helpman and Itskhoki (2010) consider wage
bargaining and search and matching frictions in the labor market. Helpman et al. (2010) mainly consider labor

market frictions and differences in workforce composition across firms.



firms and productive firms become exporting firms. A transport cost reduction brings about
an export expansion through the “intensive margin” and “extensive margin.”® Melitz showed
that this “extensive margin” causes a reallocation of resources from less-productive firms to
productive firms. Then, the country’s welfare rises because of a fall in the price index.

Demidova and Rodriguez-Clare (2013) focused on a welfare analysis using a Melitz (2003)-
type model.® They modified the Melitz (2003) model to an asymmetric two-country model
composed of small and large countries with an endogenous wage rate, and demonstrated that
trade liberalization raises the country’s welfare because of reallocation effects.

Melitz and Ottaviano (2008) constructed a model with an endogenous markup rate. Trade
liberalization results in higher (constant) welfare for the trade liberalizing country (the trade
partner) because of a reallocation effect, including a lower markup rate in the short run; however,
fewer (more) potential entrants lead to lower (higher) welfare in the long run.

These studies are central and significant to the literature focusing on a monopolistically
competitive trade model with firm heterogeneity. However, as they are all based on monopolistic
competition they do not analyze strategic interaction among firms. Therefore, the analyses do
not consider all possible trade patterns that occur according to the size of the transport and
fixed costs.

To consider the relationship between firm process innovation (or cost-reducing R&D activity)
and trade liberalization, Long et al. (2011) incorporated Melitz-type firm exporting behavior

into an oligopolistic competition model.” However, the main purpose of Long et al. (2011) was

5The “intensive margin” indicates the expected value of one firm’s export volume. The “extensive margin”
refers to the number of firms exporting from a certain country to the foreign country (Antras, 2016, p. 38).

S Arkolakis et al. (2012) showed that the condition of gains from trade in the Melitz model depends on two
factors. One is the shape of the productivity distribution, and the other is the expenditure share for the own
country’s products in the open economy.

"Impullitti et al. (2022) considered heterogeneous oligopolistic competition and R&D in a general equilibrium

framework. Furthermore, Edmond et al. (2015) presented a general equilibrium model in which intermediate-good



to examine the effects of trade liberalization on R&D investment and hence, the firms’ strategic
choice regarding whether to export and the decision of trade pattern are omitted in their model.

This paper is also related to the studies in which firms endogenously determine whether
to become a multiproduct producer (e.g., Basak and Mukherjee, 2018; Grossmann, 2007; and
Kawasaki et al., 2023). In our model, firms consider whether to become an exporter. This
situation is similar to single-product firms becoming multiproduct firms due to paying a fixed
cost and by developing new products. Basak and Mukherjee (2018) consider new product
development, that is, product R&D, in a unionized duopoly model. Kawasaki et al. (2023)
examine downstream firms’ new product development and upstream firms’ cost-reducing R&D.
Moreover, Grossmann (2007) builds a model in which firms decide the number of their products.
Although these studies offer interesting results, their models are limited to the domestic market
alone, and therefore, do not cover international trade.

The remainder of this paper is organized as follows. Section 2 presents the baseline model and
Section 3 examines the trade patterns that arise. Section 4 presents the welfare considerations.
Section 5 discusses the case where firms engage in differentiated quantity and price competition.

Section 6 concludes.

2 Model

We consider a segmented market of the Brander and Krugman (1983) type. There are two
symmetric countries, the home country (labeled H) and the foreign country (labeled F), and
each country has a product market and a firm, which we refer to as firms H and F', respectively.
Each firm has two options, that is, it must decide whether to export or not export, and it pays
a fixed export cost k > 0 if it exports. When firm 7 exports, its output includes both “domestic

supply” (labeled D) and “exports” (labeled F). To export one unit of product to the foreign

producers compete in Cournot fashion.



market, firms must pay a per unit transport cost ¢ > 0. We assume that the firms have a
quadratic cost function:® (v/2)¢?, where v > 0 is the production efficiency of firms and ¢ is a
quantity. According to the decisions made by the firms, four trade patterns appear. Figure 1
illustrates all possible trade patterns between the Home and Foreign firms. In the baseline model,
firms engage in a homogenous quantity competition in both the Home and Foreign markets. In

the discussion in Section 5, we consider differentiated quantity and price competition.

The inverse demand of country ¢ when all firms export is p; = a —qi; —¢qji, © # j, 1,5 = H, F,
where p; is the product price, g;; is the domestic supply of firm 4, and gj; is the export of firm j
(or the imports of country ¢ from country j). The inverse demand of country i when firm j does
not export is p; = a — ¢;. The consumer surplus in country 4 is given by C'S; = Q% /2, where
Q; is aggregate output of country i. For example, if all firms choose F, the consumer surplus in
country i becomes C'S; = (gi; + qji)?/2 for i # j, i,j = H, F.

The profits of the firms depend on the trade pattern realized. When all firms choose FE,

two-way trade occurs. Then, firm i’s profit without & (the fixed export cost) is given by:
I = (a — i — ¢5i) i + (a — qj5 — Gij — 1)qij — % (qii + qi)* fori#j,i,j=H,F.

When only firm i (# j) chooses D, its profit is:

IL; = (a — g — ¢ji) i — %(%’)2 for i # j,i,7 = H, F.

8The production technology for manufacturing often involves decreasing returns to scale. Basu and Fernald
(1997) found that a typical industry has decreasing returns to scale based on aggregate data of 34 manufacturing
industries in the US. Kee (2002) empirically found that many manufacturing industries in Singapore have decreas-
ing returns to scale. In addition, Xu et al (1994), among others, found that decreasing returns to scale can be
observed in the transportation sector. Furthermore, a quadratic cost function is frequently adopted in theoretical
studies of oligopoly. See, for example, Dastidar (1995), Delbono and Lambertini (2016), Goerke (2022), Mizuno

and Takauchi (2020, 2024), Mukherjee (2014, 2024), Takauchi and Mizuno (2022), and von Weizsécker (1980).
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Figure 1: Trade patterns

When only firm ¢ (# j) chooses E, its profit without & is:

5 (@i + ;)" fori# j,i,j=H,F.

I; = (@ — qii)qii + (a — qj; — qij — t)qij —

When all firms choose D, there is no trade. Then, firm 4’s profit is:
_ 0 2 .

I = (@ — qii)qii — 5(%‘) for i = H, F.

For simplicity, hereafter, we normalize v at unity, i.e., v = 1. This normalization does not

alter our main results. In the Online Appendix, we illustrate the equilibrium of our model with



parameter v. (Refer to the Online Appendix for further details.)

We consider the following two-stage game. In the first stage, each firm chooses either E or
D. If a firm chooses F, it pays k. In the second stage, each firm enters a homogeneous quantity
competition. The solution concept is the sub-game perfect Nash equilibrium. The game is solved

by backward induction.

3 Trade Patterns

In the second stage of the game, each firm i (i = H, F') competes in Cournot fashion. Hence, the
first-order conditions (FOCs) for the profit maximization of firms in each regime are as follows.

In the EE regime (where all firms choose E): 0 = a—qj;—¢ij—3¢;; and 0 = a—q;; —3¢;; — qii —1
fori+#j;i,j=H,F.

In the DE regime (where firm H chooses D and firm F' chooses E): 0 = a — qrg — 3q5H,
0=a—3qrF — qru, and 0 = a — qrr — 3qrg — quH — t.

In the ED regime (where firm H chooses E and firm F' chooses D): 0 = a — qur — 3quu,
0=a—qrr—3qur —quu —t,and 0 = a — 3qrr — qur.

In the DD regime (where all firms choose D): 0 = a — 3¢;; for i = H, F.

By solving the above FOCs in each regime, we obtain the following outputs:

pEe 0t 20  pp, a—3t
9ii = T’ q; = Ta
2a 4+t a— 3t
DE DE ED ED DE ED
qHH = 7 =qrF =4qun =49FF; 4FH = 7 =qur (1)
DD
Qi = 3

where “x” is an equilibrium value.

To ensure a positive quantity, we set Assumption 1.

Assumption 1.

Q| =+
AN
W =



Equation (1) yields the firms’ equilibrium profit without k:

8a2 — 8at + 27t2

HzEE* — :
50
3(2a +t)?
hHP* = [IEP* = Mj
98 @)
I#EK_HMM_lmﬁ—1mv+mﬁ
F - 4 H - 08 s

b = —_
6

From equation (2), we obtain Lemma 1.

2(23a — 104t)(a — 3t)
1225

4(a — 3t)?
147

Lemma 1. (i) Suppose that rival (firm j) chooses E. If op = >(<)k/a?,

firm i chooses E (D). (ii) Suppose that rival chooses D. If pp = >(<) k/a?, firm i

chooses D (E).

2(23a — 104t)(a — 3t)

1925 and pp = HEP* —TIDP* =

Proof. op = HgE* _HZE* _ HEE* _HgD* _
Aa—30)*

147

[PEx — 2P+ = Q.E.D.

From Lemma 1, we establish Proposition 1.

Proposition 1. I. Suppose that t/a < 19/162. (i) If k/a®> < ¢g, then EE occurs. (ii) If
op <k/a®> < pp, then DDEEE can arise. (iii) If k/a® > op, then DD occurs.

II. Suppose that 19/162 < t/a < 23/104. (i) If k/a® < ¢p, then EE emerges. (i) If op <
k/a? < pp, then DEEGED can occur. (iii) If k/a?> > pp, then DD occurs.

III. Suppose that 23/104 < t/a < 1/3. (i) If k/a?> < g, then DE&ED can occur. (i) If

k/a® > @p, then DD occurs.

The equilibrium trade pattern depends on the sizes of both the transport cost ¢ and the fixed
export cost k. (See Figure 2.) If both transport and fixed export costs are sufficiently high,
exporting becomes too expensive and domestic supply (D) becomes the dominant strategy, and

no firm chooses to export. Hence, the DD regime occurs. Conversely, if both transport and



k/a?

0.035
0.0301
9.025-*
0.020
0.015-
0.010

0.005

Q [+

0.00 . . . . . 0.30

Figure 2: Four areas

fixed export costs are sufficiently small, exporting becomes the dominant strategy, and all firms
export. Therefore, the EFF regime occurs. If both transport and fixed export costs are at an
intermediate level, there is no dominant strategy, and two kinds of multiple equilibria, DE&E D
and DD&FEE, can occur.

We first consider [a] DE&ED, i.e., the “One-way trade,” and then [b] DD&EE, i.e., “No
trade” and “Two-way trade.” [a] When the transport cost is high and the fixed export cost is
small, DE&FE D can emerge. If a foreign rival chooses D, the local market is a monopoly. Then,
because a firm can gain a larger market share in the foreign country if it exports, despite the fact
that its marginal costs increase, the firm chooses E. Conversely, suppose that the foreign rival
chooses . Now, the foreign market is relatively small; hence, the benefit of exporting is small.
In this case, as the transport cost is relatively high and the import barriers are also high, the
local market competition is weak. Furthermore, the firm’s marginal cost increases if it chooses
E. Hence, the firms choose D.

[b] When the transport cost is small and the fixed export cost is high, DD&FEE can occur.
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First, suppose that a foreign rival exports. Now, because the fixed export cost is large, the
benefit of exporting is small. However, the transport cost is low, and domestic competition is
strong. Although choosing to export increases the firm’s own marginal costs, it experiences a
large reduction in profits when the foreign rival enters into the local market. Therefore, the
firm chooses E. Second, suppose that the foreign rival chooses D. In this case, the fixed export
cost is large. The firm enjoys a local monopoly, the entry barriers into the foreign market are
high, and new entry into the foreign market raises the firm’s marginal cost. Therefore, the firm
chooses D.

Our result on the trade patterns provides a new insight into firm export behavior and inter-
national trade. Following the pioneering study of Melitz (2003), many studies have conducted
analyses based on Melitz-type models. [See, for example, Demidova and Rodriquez-Clare (2013)
and Melitz and Ottaviano (2008).] As pointed out by Head and Spencer (2017), the mainstream
practice in recent studies on international trade has been to adopt a monopolistic competition
model or a monopolistic competition model with firm heterogeneity. However, in the monop-
olistic competition model, strategic interactions among firms are omitted and hence, multiple
equilibria in which one country exports but the other country does not do not appear between
symmetric countries. By contrast, our study—although it has the limitation of a being a partial
equilibrium study—shows that by directly handling the strategic interactions among firms in
oligopoly industries, all possible trade patterns can emerge with two symmetric countries. We

believe that our results make a significant contribution to the literature.

4 Welfare Considerations

As illustrated in Figure 2, the welfare in each country can vary drastically because the size of
transport cost ¢ alters the trade pattern. Therefore, we now consider the effects of a change in

the transport cost on the welfare in each country.

11



4.1 Consumer Surplus

Competition authorities often focus on consumer surplus compared with total surplus (e.g.,
Albaek, 2013; Viscusi et al., 2018); hence, we first consider how trade liberalization (i.e., a
reduction in the transport cost t) affects the consumer surplus.

From equation (1), the consumer surplus in each equilibrium regime is:

(2a —t)

2 2
. eppe_ @ L oppe_ (30— 21)°
50 OST T g OO =

2 (2a + t)?
98 y H

CSFE* =
' 98

3)

where CSPE* = CSEP* and CSEP* = CSEE*,

Equation (3) and Proposition 1 yield Proposition 2.

Proposition 2. Suppose that k/a® < 25/2187. Then, trade liberalization involving a reduction

i the transport cost, t, may suddenly lower the consumer surplus of the exporting country.

Proof. First, DE&ED can appear if k/a® < 25/2187. Second, Vt/a < 1/3, CSHE* > CSEP* >

CSPP* > CSEP*. Hence, Vk/a? < 25/2187, consumer surplus can drop if ¢ decreases. Q.E.D.

Proposition 2 can be explained by ranking consumer surplus. (Figure 3 illustrates the re-
lationship between consumer surplus and the transport cost.) In the regime in which only the
foreign firm exports, the marginal cost of the home firm is small because it does not export.
Hence, its domestic supply increases. In addition, imports exist and hence, aggregate outputs
are the largest among all other regimes. Thus, the consumer surplus is also at its largest. In
the regime in which everyone exports, each firm’s marginal cost is large. Furthermore, because
strategic substitutes exist in markets, the domestic firm’s domestic supply decreases because of
the rival’s exports entering its market. Hence, the aggregate output in this regime is smaller
than that in the regime in which only the foreign firm exports. In the regime in which no one

exports, because there are no imports, the aggregate output in this regime is smaller than that

12
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Figure 3: Effect of trade liberalization on consumer surplus (k = 0.005)

in the regime in which everyone exports. Finally, in the regime in which only the domestic firm
exports, because the domestic firm supplies two markets, its marginal cost increases. Hence,
its domestic supply decreases. In this case, there are no imports; hence, the aggregate output
equals the domestic supply. As a result, the consumer surplus is at its smallest among all the
regimes.

Proposition 2 and Figure 3 have important implications. As illustrated in Figure 3, trade
liberalization with a reduction of transport costs can suddenly lower the consumer surplus in
the exporting country. The reason is that the trade pattern switches from “No trade” to “One-
way trade” (where the home country exports, and the foreign country does not) through the
reduction in the transport cost. This switching in the trade pattern makes the home country’s
total output equal to firm H’s domestic supply only (given the home country does not receive
any imports).

Some studies in the literature have pointed out that trade liberalization can reduce consumer

welfare (e.g., Kabiraj and Marjit, 2003; Marjit and Mukherjee, 2015; Takauchi and Mizuno,

13



2022).? Marjit and Mukherjee (2015) and Takauchi and Mizuno (2022) indicated that a reduction
of trade costs (including tariffs and transport costs) may decrease consumer surplus in various
vertical market structures. Furthermore, Kabiraj and Marjit (2003) showed that in a situation
of technology licensing, an increase in the tariff rate in the country receiving the technology
licensing causes a technology licensing from the superior foreign firm, which leads to a sudden
rise in consumer surplus.'’ Hence, a decrease in the tariff rate sharply reduces consumer surplus.

In contrast, our study reveals that trade liberalization can lead to a sudden decline in con-
sumer surplus through an alteration in the trade pattern. This substantially differs from the
conclusions of the literature and therefore, our study provides new insights into trade liberaliza-
tion.

Furthermore, the negative effects of trade liberalization on the consumer surplus may not
be considered desirable by the government even if it can improve the domestic total surplus.
This is because competition authorities, such as the FTC in the US.,'! believe a sharp decline
in the consumer surplus should be avoided because the consumer surplus is the standard used
to measure welfare. Thus, the competition authorities will have strong incentives to pressure
their governments to avoid a non-negligible reduction in the consumer surplus. Therefore, a
meaningful policy implication of our study is that the government may need to pay particular

attention to the effects of the trade liberalization.

9Moreover, although they focus on different situations, studies have examined international trade and consumer
welfare. Mukherjee and Sinha (2019) showed that an export cartel between exporting firms can increase consumer
surplus in the importing country under a third-market model. Mizuno and Takauchi (2018) demonstrated that
if the initial level of the tariff is high, a tariff reduction by the final-good importing country in a free trade area
decreases consumer surplus in that country.

1%Similarly, Takauchi and Mizuno (2020) demonstrated that relatively high transport costs maximize consumer
surplus in a two-country, two-way trade model with product innovation.

11n the US., the consumer welfare standard is adopted in practice (e.g., Viscusi et al., 2018, p. 97).
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4.2 Total Surplus

We show that trade liberalization may decrease total surplus. Total surplus in each regime is as
follows:

2(3a? — 3at + Tt2

23a2 — 12at + 252
08
3a? +t2

TSE™ =TSE == —,

TSE™* =TSP = k,

TSPP* = 2

By comparing these total surpluses, we obtain Proposition 3.

Proposition 3. (i) If trade liberalization changes the trade regime, it always reduces total sur-
plus.  (ii-a) Without changing the trade regime, trade liberalization always reduces the total
surplus of the non-exporting country. (ii-b) Without changing the trade regime, the total surplus
of the exporting country decreases if 3/14 < t/a < 23/104 and k/a®> < pp in the EE regime,

and if 6/25 < t/a < 1/3 and k/a® < ¢ in the ED regime.

Proof. See the Appendix.

To confirm that trade liberalization reduces total surplus, we illustrate total surplus as a
function of transport costs in the figures below. In Figure 4, trade liberalization with a changing
trade regime reduces total surplus. In addition, the total surplus of the non-exporting country

in the DE or ED regimes decreases with ¢. Thus, we confirm results (i) and (ii-a) in Figure 5.

Figure 5 illustrates the total surpluses of the exporting country under the EE and ED&DFE
regimes at k/a? = 0. Note that from Proposition 1, either the EE or ED&DE regimes occur
at k/a?> = 0. In Figure 5, the shaded areas represent the case in which trade liberalization has

a negative impact on total surplus.

15



0.230|

0.220} -

E __TSPEa?
0.215¢ ~

’ - TSEPa?

eSS g
0.05 010 015  0.20

Figure 4: Effect of trade liberalization on total surplus (k/a? = 0.008)

02400 T T
0.235] ]
0.230} ]
0.225" TSEE*/42 ]
0.220} 7

: TSEP*/a? |
0.215] ]

0.00 0.05 0.10 0.15 0.20 0.25 0.30
t/a

Figure 5: Welfare decreasing trade liberalization (k/a? = 0)

The intuition behind Proposition 3 is as follows: As trade liberalization (a decrease in t)
progresses, the exporting firm’s supply shifts from the domestic market to foreign markets. As a
result, the domestic firm’s profit increases and the domestic consumer surplus decreases. Which
of these effects is larger determines whether total surplus increases. If ¢ is large, the supply to the
foreign market is small and the supply to the domestic market is large. In this case, a decrease in
t significantly changes the supply to the domestic market such that the dominant effect of trade

liberalization is the reduction in consumer surplus. Thus, in each regime, trade liberalization
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reduces the aggregate surplus in the region in which ¢ is large: see (ii-b) in Proposition 3.

When the foreign firm trades and the domestic firm does not, trade liberalization increases
the domestic consumer surplus but reduces the domestic firm’s profit. In our model, this profit-
decreasing effect dominates; hence, the total surplus of the non-exporting country decreases with
trade liberalization: (ii-a) in Proposition 3.

Next, the same intuition applies when a decrease in t changes the trade regime. When a
slight decrease in t changes the trade regime, the profit of the firm that begins to export changes
little. However, the total surplus of the country in which firms begin to export falls because
the supply to that country is significantly reduced. Furthermore, because trade liberalization
intensifies competition among firms, the profits of the firms that do not change their export
decisions also decline. Although consumer surplus in the country increases, the total surplus of
the country falls because this profit-lowering effect dominates: (i) in Proposition 3.

Finally, we consider a characteristic implication of the total surplus in the “One-way trade”
situation.

Comparing T'S }EID * with TSQE*, we establish Proposition 4.

Proposition 4. In the “One-way trade” situation, the welfare level of an importing country is
larger than that of an exporting country if and only if the fived export cost is relatively large.

Formally, TSEP* < TSDP* if and only if 25a2/2187 > k > (a — 3t)?/49.

Proof. See the Appendix.

The result of Proposition 4 is illustrated in Figure 4. The logic behind Proposition 4 is
intuitive. When the transport cost t is large, “One-way trade” holds (see Figure 2). A larger
transport cost means that the increase in profit caused by choosing to export is smaller. In
contrast, if firm 4 chooses D, country ¢ can import from the foreign rival. The imports from the

foreign rival raise the aggregate outputs, so the product price falls. Then, the consumer surplus
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increases. If the fixed export cost is large, the dominant effect is the increase in the consumer
surplus and thus the total surplus in the importing country is larger than that in the exporting
country.

Proposition 4 indicates that in a situation of intra-industry trade, when firms can decide
whether to export, the country can enhance its welfare if it becomes a net importer. This offers
a new perspective to practitioners and policy makers who tend to emphasize that firms should
choose to export. Thus, our welfare analysis offers a new insight into the context of international

trade.

5 Discussion: Trade Patterns in Differentiated Products

In this section, we consider how the equilibrium trade pattern is affected by differentiated quan-

tity and price competition.

5.1 Differentiated Quantity Competition

First, we consider differentiated quantity competition in both the Home and Foreign markets.
In the E'E regime, the inverse demand functions of country i (i = H, F') are p; = a — ¢;; — bgji
and p;; = a — q;; — bgj; for i # j, 4,5 = H, F. Note that b € [0,1) is a measure of the degree of
product differentiation between the Home and Foreign products. By adopting a similar method
to that of the previous section, we obtain the following exports, ¢;;, and domestic supply, §;;, in
each regime.

gpe a2—=0)+(1+bt pp,  al2-0) -3t

L ey Ty B IS
GhEx 2a(4 —b) +3bt _ GED=. DB« _ a(3—b)(2+0b) +3t _ GED=
HH 3(8 - b2) FFE > FF 3(8 - bQ) HH »

pE« _ a(2=0) =3t  _pp,

4rH _W—QHF'
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In the DD regime, all firms supply only the domestic market, and thus their demand is irrelevant
to the parameter b. Hence, ¢ZP* = a/3 = ¢ZP* holds. (See equation (1).)

To ensure positive quantities, in this part we assume that 7 =t/a < Tmax = (2 — b)/3.

The above outputs yield the equilibrium firms’ profits without k.

v 2(2 — b)2(4 +b)? ’
pE« _ _pp« _ [20(4 = b) + 3bt)°
TH =TF - 6(8 — b2)2 ) (4)
EDe  DEe @2 (b* —8b% — 320+ 96) — 48a(2 — b)t + T2t
TH =TF = ’
6(8 — b2)2

where 7PP* = 42 /6 = IIPP* in the DD regime. (See equation (2).)

7

From equation (4), the difference in profits without the fixed export cost k is given by:

AE = WEIE* . W[?IE* — 7_‘_EE* . 7_‘_gD* > O,
()
Ap = nBP* _ gDDx — 7 DEx _ 7DD

From equation (5), we establish Proposition 5.

Proposition 5. 1. Suppose that T < 75(b). Then, Ap < Ap. (i) If k < Ap, EE occurs. (ii)
If Ap <k <Apg, EE&DD can emerge. (iii) If Ap < k, DD occurs.
II. Suppose that T > 75(b). Then, Ap < Ap. (i) If k < Ag, EE occurs. (i) If Ap < k < Ap,

DEE&ED can occur. (i) If Ap < k, DD emerges. Here, 75(b) = (Q_S%éTéigg:gfii)Sbg).

Proof. See the Appendix.

The intuition for this result is equivalent to that for Proposition 1.

5.2 Differentiated Price Competition

Next, we consider differentiated price competition.

In the FF regime, the demand functions are:

1= b)a — pis -+ bp.s 1—=b)a — pii + bpas
Qu‘Z( )Cll ]Z;H—pﬁ; Qij:( )Ci ];,;—Fp” fori # 3, 1,7 = H, F.
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Here, note that b € [0, 1) again.

In the ED regime, the demand functions are:

(1—="0b)a—pur +bprr _ (I =b)a—prr +bpur

qHH = Q4 —PHH; 4HF =

1— 12 P e 1— 12

In the DFE regime, the demand functions are:

(1-0b)a—puy +bpru - (1 —"b)a—prg + bpan

1_p2 ) FH 1_p2 ; qrrp = a — PFF.

qHH =

In the DD regime, the demand function is ¢;; = a — py; for i = H, .

By adopting a similar method to that of the previous section,'? we obtain the following

equilibrium firm profits without .

—ppe _ 4a(1-0)(2 - b?)(b+2)%(a — t) + (2b° + 2b* — 1103 — 9b% + 24b + 24)¢>
i 2(1 = b)(b+ 2)2(b2 — b — 4)2 ’
pie _ppe (3—20?)[a(b+ 2)(3b — 4) — 3bt]?
TH =Tg = R
2(3b% — 2002 + 24)2

DB« _ _EDs _ (36% — 4805 — 24b° + 222b* + 1046 — 432b% — 96b + 288) a*
E H 2(3b% — 2002 + 24)2
2a(b? — 3)(20% + 3b — 6)(3b> — 4)t  3(b? — 3)%(3b% — 4)¢>

(3b% — 2062 + 24)2 (3b% — 2002 + 24)%

where 7PP* = a2 /6 = I1PP*.
The above profits without the fixed export cost k yield the following:
Bp = ﬁ_gE* - —I[{)E*
Bp = 7—1_IL?ID* o ,ﬁgD* _ 7_1'IQE* o ,Fr?D*
Further, from equation (6), we obtain: Bp > Bp.!3
The equation (6) and the relation “Bp > Bg” yield Proposition 6.

Proposition 6. (i) If k < Bg, EE occurs. (i) If Bp <k < Bp, EE&DD can arise. (iii) If

Bp <k, DD emerges.

12The equilibrium outputs and prices are reported in the Online Appendix.

3The derivation of Bp > B is reported in the Online Appendix.
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In differentiated price competition, rivalry among the firms is stronger than under quantity
competition. Consequently, when firms engage in differentiated price competition, “One-way
trade” does not occur, but the multiple equilibria comprising “No trade” and “Two-way trade”
emerge.

The intuition for Proposition 6 can be explained as follows. Let firm i choose F if its rival
chooses D. Because firm i newly enters the overseas market, its outputs increase and its marginal
cost discontinuously jumps upwards. In the case of price competition, the rivalry among firms is
strong and hence this dramatic rise in the marginal cost drastically reduces the competitiveness
of firm ¢ in its local market. Because this can lead to a profit reduction for firm ¢, it does not
choose E.

In contrast, consider the situation where firm i chooses D if its rival chooses E. In the local
market of firm ¢, competition is strong. Hence, new entry by a rival firm increases aggregate
outputs and lowers product prices, which decreases firm i’s profit. Therefore, like its rival, firm
i chooses F/, and enters the foreign market. From the above arguments, in the situation of
differentiated price competition, the firms’ responses are strategic complements and therefore

the multiple equilibria emerge in which firms conduct the same strategy as their rivals.

6 Conclusion

This paper constructs a symmetric two-country homogeneous Cournot oligopolistic trade model
a la Brander and Krugman (1983) to examine the effects of the sizes of both transport and fixed
export costs on realizable trade patterns and the welfare level of each country.

Our main findings are summarized as follows: (i) Firms’ exporting choices and trade patterns
depend on transport and fixed export costs. When the sizes of both transport and fixed export
costs are at an intermediate level, two kinds of multiple equilibria can appear. These two

multiple equilibria involve characteristic trade patterns. One brings endogenous asymmetry,
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that is, only one country becomes an exporter, creating “One-way trade.” The other is based
on strategic complements, and so causes both “No trade” and “Two-way trade.” (ii) Trade
liberalization, that is, a reduction in transport costs, changes consumer surplus and total surplus
nonmonotonically and discontinuously through changes in the trade patterns. For example,
trade liberalization switches the trade pattern from “No trade” to “One-way trade.” If one
country becomes an exporter, it does not import from overseas (because the other country does
not export), that country’s aggregate output is equal only to the local firm’s domestic supply.
Hence, the product price rises and the consumer surplus of that country experiences a sudden
fall.

Moreover, we consider the cases in which the firms engage in differentiated quantity and price
competition. Although the differentiated quantity competition does not alter the equilibrium
trade pattern, the differentiated price competition can do so because competition is stronger
compared with the quantity competition.

Furthermore, we derive a policy implication concerning trade liberalization. We find that
trade liberalization may lower consumer surplus and total surplus as a result of the changes
in trade patterns. Although practitioners and policymakers tend to believe trade liberalization
always increases welfare, we caution that this may not always be the case.

Finally, we consider directions for future work. We used a partial equilibrium oligopoly
model in this paper to examine the effects of trade liberalization on trade patterns and welfare.
However, topics analyzed in a partial oligopoly model have been reexamined using a general
equilibrium model since Neary (2003a, b) built a general oligopolistic equilibrium model. Ex-
tending the analysis in this paper using the general oligopolistic equilibrium model to analyze
the general equilibrium effect would be a worthwhile endeavor. As it exceeds the scope of this

paper, we leave this endeavor for future research.
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Appendix

Proof of Proposition 3. We distinguish two scenarios in which trade liberalization reduces
total surplus: (i) trade liberalization with a changing trade regime and (ii) trade liberalization
without a changing trade regime.

We consider case (i). From Proposition 1, the trade regime change occurs at k/a? = ¢p
or k/a?> = pp. From Proposition 1, for t/a < 19/162, we compare T'SPP* with TSEEF* at
k/a?> = pp or k/a® = pp:

~ 2(a — 3t)(109a + 93t)

(TSP = TSFP*),_, 02 = 00 > 0,
2(a — 3t)(52a + 579¢)
DD EE _
(TSPP* = TSFP"), w2 = 07 > 0.

Hence, for t/a < 19/162, trade liberalization reduces the total surplus of both countries.
Next, we consider case (i) with t/a > 19/162. By evaluating T.SPP* — T'SED* at k/a? = pp,
we obtain the following equation:

DDx EDx - (a—3t)(13a+3t)
(TS72 = TSH ) ppar = S0 > 0.

In addition, TSZ-DD* — TSﬁE* and TSI{EID* — TSFE* are as follows:

— 3t t
TSPD* _ pghE* (a 31)2(g+ 3t) > 0; TSED* _TSERr —

(249t — 13a)(a — 3t)

2450 > 0.

Substituting k/a% = ¢p into TSHF* — TSEE* we obtain:

DEx EE+ (290 — 17t)(a — 3t)
(TSRP* ~TSFP),_ W= T >0,

Therefore, trade liberalization with a changing trade regime always reduces the total surplus.
Now, we consider case (ii): trade liberalization without a changing trade regime. By differ-
entiating the total surplus in each trade regime with respect to ¢, we obtain the following;:

OTSFE* — 2(3a—14t) OTSEP*  6a—25t ITSRp™ ¢ “o.

B orspPr+
ot 25a2 ot 49 o7

ot =0

Hence, if the trade regime is FD or DFE, trade liberalization always reduces the total surplus of
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the non-exporting country. In addition, without an exporting country, trade liberalization has
no effect on total surplus.

Because OTSFE*/ot > 0 if t/a > 3/14, trade liberalization reduces the total surplus if
3/14 < t/a < 23/104 and k/a®> < pp. Next, because IT'SEP* /ot > 0 if t/a > 6/25, trade
liberalization reduces the total surplus if 6/25 < t/a < 1/3 and k/a? < ¢p.

Summarizing the above results, we obtain Proposition 3. Q.E.D.

Proof of Proposition 4. First, we obtain TSEP* — TSDE* = (a — 3t)?/49 — k. Hence, k >
(a — 3t)2/49 = TSEP* < TSDE* Second, we check that (a — 3t)?/49 does not exceed the
level of k that brings about “One-way trade.” Solving ¢r — ¢p = 0 with respect to ¢, we have

t =19a/162. Thus, g |1_194/162 = ¥D | 1=19a/162 = 25a% /2187 holds. Simple algebra yields:

25a%  (a—3t)*  —962a* + 13122at — 19683t S0 Vie 19a a
2187 49 107163 162’3 )"

This implies Proposition 4. Q.E.D.

Proof of Proposition 5. From equation (5), simple algebra yields:

Agp — Ap

2b(ab — 2a + 3t)(3ab* — 14ab® — 24ab® + 144ab — 128a — 3b*t — 3b3t — 24bt + 192t)
3(b—2)2(b+4)2 (b2 —8)°

This yields the following.

(2 — b)(64 — 40b — 8b? + 3b°)
3(8+62)(8 —b—1b2) '

>Ap if 7 <75(b)
Apg

< Ap if 1> 75(b),

where 75(b) < Tmax holds. From the above formula and the definitions of Ag and Ap, we obtain

Proposition 5. Q.E.D.
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Online Appendix of

“Strategic export decisions in international trade”
(Not for Publication)

by Kazuhiro Takauchi, Tomomichi Mizuno, and Katsufumi Fukuda

I. Trade Patterns with ~

In the body of the paper, for simplicity of the analysis, we normalize v (coefficient of the
quadratic cost function of firms) to unity. As mentioned in the paper, this normalization does
not change our result; we only illustrate the equilibrium of the model with ~ here.

To ensure positive quantities, we first assume the following.

a

Assumption Al. t< .
v+2

A similar computation as in the body of the paper yields the following equilibrium outcomes.

da(y+1)(a —t) + (v + 2)(4y + 5)t?

TTEE (4) — , =H, I A01
i (’Y) 2(27 n 3)2 b 7 ( 0 )
4 +2) + (v +2)t°
TIPE (~) — TTED (~) — [a( A02
7 () Fo(7) 2(v +2)(4y +3)2 (402)
2[dy(dy +7) +13] — 8a(y + 1) (v + 2)t + 4(y + 1) (v + 2)2¢?
PE (~) = [TEP () = & [ A03
RE(y) = P () 2 T I 137  (408)
2
PP () = A04
From (A01)—(A04), we obtain the following.
157 () — k] = ILE5 (%)
_ 2Azetytt2h) (B’ 250y’ 2May0at16y 4 To H1220 M HBLYLHIE)
- (v +2)(27 +3)2(47 +3)? |
=¢p(7)
Note that ¢p(y) = IIEF(y) — TTIDE(v).
2(y + 1)(a — vt — 2t)?
MEP () — 4] — P () = 20X @0t 207 (A06)

(v +2)(4y +3)?

g

=or(v)




Note that pp(y) = HED(’Y) - H?]D('Y)-

Thus, we obtain the best response of firm i from (A05) and (A06).

e Suppose that the rival (firm j, j # ¢) chooses E. Then,
ep(y) <k = firm i chooses D;
¢p(vy) > k = firm i chooses E.

e Suppose that the rival (firm j, j # ¢) chooses D. Then,
op(y) > k = firm ¢ chooses E;

vr(v) < k = firm i chooses D.

By taking the difference between ¢g(7y) and ¢p(7), we find the following.

a(4y? + 9y + 6)
Case I. t< 301D 12 1 ) = »r(v) > ¢p(7)-

(A0T)
a(4v* + 97+ 6)

Case II. t>3('y+1)(’y+2)(4’y—i—5) = ¢e(y) <ep()

From the above arguments and (A07), we establish the following result.

Proposition Al.

a(4~?
I. Suppose t < 3(7+(1)7(7192')7a?+5). Then, vr(v) > ¢p(y).

(i) If k < op(v), EE appears. (i) If op(v) < k < ¢op(v), EDEDE can appear. (iii) If

ve(y) <k, DD appears.

a(4~?
II. Suppose t > 3(7_:1)%71%;&3)+5)- Then, pr(v) < ¢p(7)-

(i) If k < vr(v), EE appears. (ii) If op(y) < k < ¢p(v), EE&DD can appear. (iii) If

©p(v) <k, DD appears.
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II. Differentiated Price Competition

i. Equilibrium Output and Price in Each Regime
In this part, we present the equilibrium output and price of firms.
To ensure positive quantities, here, we set the following assumption.

6 — 3b — 2b2

Assumption A2. g < W

B In a “two-way trade” situation (i.e., the FF regime), the equilibrium outputs of firms are

ppe a(1=0)b+2)+ b+ 1)t pp,  a(l—b)(b+2)— (3—b)t
T -+ —b-4) T Db+ 2 —b—4)

The equilibrium prices are

ppe a(b+2)(B*=3)— (VP +b—1)t g, alb+2)(b* —3) — (2b+ 3)¢
P = G+ —b-4 P T T o+ 2)P—b-4)

B In a “one-way trade” situation (i.e., both DE and ED regimes), the equilibrium outputs of

firms are

T 2 TR 364 — 2002 + 24 ’
e ppe_alb—2)(b+ (P +b—3)— (7 — 3)t
R 364 — 2002 + 24 '

The equilibrium prices of firms are

FDE* _ GEDs _ (b* — 2)[a(b+ 2)(3b — 4) — 3bt]

Prm = Pre = 3bT — 200% + 24 )

pEe  EDe (26 — 1467 — b+ 18) + (b% — 3)¢

Pre =P = 367 — 2002 + 24 )

ppe _ _ppe _ 0(3b* +30° — 16b* — 5b+ 18) 4 (9 — 6b)t
Pru = PHF = 3b% — 2062 + 24 :

B In a “no trade” situation (i.e., the DD regime), the equilibrium output of firms is g77* =

a/3 = ¢?P*. (See equation (1) on page 8 of the body of the paper.)

n

The equilibrium price of firms is p2P* = (2a)/3.
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ii. Derivation of Bp > Bg

Both Bp and B have a strictly positive value. The difference between Bp and Bg is given by

a’bJ;
Bp — Bp = . .
6(b—1)(b+2)2 (b2 — b — 4)* (3b* — 2002 + 24)
+ ab.]gt
6(b— 1)(b+ 2)2 (b2 — b — 4)* (3b* — 2002 + 24)?
bJs t2

+ 5 S <0
6(b— 1)(b+2)2 (b2 — b — 4)% (3b% — 2002 + 24)

Here,

Ji =300 4 10261 — 319610 — 11236% + 15376% + 44216" — 62160° — 9568b°
+ 157280 + 115360 — 19584b% — 5760b 4 9216,

Jo = —36b'% — 36b'" + 48060 — 607 — 3498b% + 2658b7 + 17898b° — 9948p°
— 48840b + 113761 + 61056b% — 3456b — 27648,

J3 = 276" 4 2976% — 36% — 360307 — 26796° + 15237b° + 14760b6* — 279726

— 302400 + 18144b + 20736.

As long as Assumption A2 holds, Bp > Bg.
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