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Abstract

We examine the incentives of free trade agreements (FTA) formation between two countries
under endogenous market structure with leaders and followers. We demonstrate that establish-
ing an FTA is neither an equilibrium outcome nor social optimum when consumer demand and
fixed cost are intermediate and products are close substitutes. This is because the FTA induces
exit of followers, which makes the market less competitive and shrinks the leader’s production
both in the domestic and foreign markets. We also show that developing countries are less likely
to establish an FTA than developed countries.
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1 Introduction

In the recent decades, the world has witnessed a surge in the number of bilateral free trade agreements
(FTAs), such as a European Union—South Korea FTA, and a China—Singapore FTA. A bilateral FTA
is accepted as a mutually beneficial trade policy that helps firms access new markets and benefits
consumers by increasing competition. There are nearly 300 FTAs in the world as of 2018. However,
this number is quite small as compared to nearly 20,000 country pairs (the number of United Nations
members is nearly 200, meaning that 200 x 199/2 pairs). Therefore, there must exist good reasons
why an FTA is not agreed.

One possible reason is as follows. As an important trade policy, an FTA generates a significant
impact on firms’ behavior and the market structure. Most markets are constituted by a few leaders

that have a first-mover advantage and several followers that are ready to enter the market given
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any business opportunity. In many cases, leaders also enjoy a competitive advantage over followers
in the international market. Furthermore, foreign leaders usually enter the market after domestic
leaders do because the latter have more knowledge about the local market. How would the market
structure change in response to an FTA? How would governments decide on the FTA formation in
anticipation of such a market reaction?

To address these issues, we examine how the endogenous market structure affects the incentives
to form an FTA between two countries in a differentiated good market. In each country, there is
an international leader that sells in both the domestic and foreign markets, and domestic followers
that freely enter or exit the market. We consider the following four-stage game. In stage 1, each
country simultaneously makes a commitment to form an FTA or choose autarky. If the FTA is
established, then each country offers the other free access to its domestic market. Otherwise, each
country is self-sufficient. In stage 2, given the FTA or autarky, each leader determines the quantity
of the differentiated good for the domestic market. In stage 3, each leader determines the export,
i.e., the quantity of the differentiated good for the foreign market. In stage 4, knowing the outputs
of the leaders, all potential domestic followers simultaneously decide whether to enter or not. Each
domestic follower that enters the market simultaneously chooses its quantity to maximize its own
profit.

We demonstrate that an FTA might not be established between two asymmetric countries with
different fixed costs if the market structure is endogenized. Specifically, an FTA would be formed if it
does not change the market structure, but might not be formed if it led to a dramatic change to the
market structure. We divide our analysis into three cases. First, when the willingness to pay (WTP)
is low, goods are close substitutes, and the fixed cost is high, no follower enters the market both
with and without an FTA. In this case, an FTA would increase the domestic output and the leader’s
output with the expansion of leader’s exports in each country. Consequently, the two countries
establish an FTA, which is beneficial for social welfare. Second, when the WTP is high, goods
are bad substitutes, and the fixed cost is low, there are some followers both with and without an
FTA. In this case, an FTA is also established. Contrary to these two cases, when the WTP, product
substitutability and fixed cost are intermediate, leaders produce the goods more aggressively in order
to deter the entry both in free trade and autarky. Since the leader is a monopolist in autarky, he
behaves more aggressively than in free trade, so that the price in autarky is lower, which favors the
consumer surplus and social welfare. Thus, an FTA may not be established if the WTP and fixed
cost were intermediate and products were close substitutes.

FTA formation has been addressed by a wide array of trade literature, but the interaction between
the endogenous market structure and FTA policy has not received much attention. Existing litera-
ture mostly considers an exogenous market structure. A large amount of studies assume oligopolistic
competition in all countries, and concur that bilateral FTAs are beneficial if countries are symmetric.
These studies include Bagwell and Staiger (1999), Chen and Joshi (2010), Saggi (2006), and Saggi
and Yildiz (2010). A few works that examine FTA and preferential trade agreement (PTA) policy

under monopolistic competition also validate the incentives to form FTAs and PTAs if countries are



symmetric. Representative works include Furusawa and Konishi (2007) and Mossay and Tabuchi
(2015). However, all these studies assume the same market structure before and after free trade.
Contrary to these studies, we show that an FTA that leads to an endogenous change in the mar-
ket structure might be detrimental, and hence, might not be established when products are close
substitutes.

Regarding the market structure, this study draws closely on the literature on the Stackelberg
model with endogenous entry. Etro (2004, 2006) establishes a framework with a Stackelberg leader
and several followers that enter the market endogenously. He shows that the endogenous entry of
followers would always induce aggressive behavior by the Stackelberg leader.! However, he restricts
his analysis to the interaction between the leader and followers in a closed economy. We take a step
further than Etro (2004, 2006) by taking into account the impact of FTAs on the endogenous market
structure in an open economy. One important finding is that the FTA may generate a dramatic
change in the market structure, which can be detrimental to welfare. Etro (2011) examines an
optimal strategic trade policy whereby firms from different countries endogenously enter and compete
in the international market. Our research question differs from his with respect to both the market
structure and trade policy.

More broadly, this study complements the other theories on the endogenous market structure.
One strand is the dominant firm model (Chen, 2003; Markham, 1951), where the leader is a dominant
firm and the followers are infinitesimal price-takers. Our approach differs in that the followers
also behave strategically. Some recent studies introduce a new framework with the coexistence of
strategically behaving large firms and monopolistically competitive small firms (Pan and Hanazono,
2018; Parenti, 2018; Shimomura and Thisse, 2012). This framework characterizes the polarization
in size between large and small firms. Nevertheless, assuming that all firms behave simultaneously,
it does not capture the dynamic strategic behavior among different firms, which is a key element in
our model.

The rest of this paper is organized as follows. Section 2 introduces the model of endogenous
market structure with international trade. Section 3 investigates the incentives of FTA formation
between two symmetric countries. Section 4 extends the discussion in Section 3 by introducing the

asymmetry in the fixed cost between countries. Section 5 concludes.

2 Model

The economy consists of two countries 1 and 2 with the same population normalized to 1.

1Etro (2008) and Ino and Matsumura (2012) also examine the Stackelberg competition with endogenous entry in

a closed economy in different aspects.



2.1 Consumers

Each consumer consumes two goods, a homogeneous good = and a horizontally differentiated good

g. The utility of a representative consumer in country i(= 1,2) is represented by

n; n 2
k3 1_ b Z
Ui=a (qﬁ- +al+ qﬁl) - [(qu (q¢5:)% + E (@) | — 5 (qn +af+ ) sz> +

k=1 k=1

where x; is the consumption of the homogeneous good. In the differentiated good market, we denote
the leader by superscript “L” and the follower by superscript “E.” Accordingly, g% is the consumption
of the domestic leader’s good, qui is the consumption of the foreign leader’s good, and qﬁ; is the
consumption of a domestic follower’s good. The number of followers is represented by n;, which is
endogenously determined. The parameter a indexes the consumer’s preference for the differentiated
good relative to the homogeneous good, which measures the WTP for the differentiated good. The
parameter b € (0,1) indexes the substitutability among varieties of the differentiated good.

The representative consumer maximizes utility U; under the income constraint

Y= pnqn + pqujz + szquk: + i,
k=1

where y is his income, which is sufficiently large for the consumption of the homogeneous good z; to
be positive, and pZ, pﬁ, and pﬁ are the prices of domestic leader i, foreign leader j, and domestic
follower k in country 4, respectively. Then, his inverse demand for the good of leader ¢, that of leader

7, and that of follower ¢ are given by

where
ng

Ql - qn + q]z + Z dif; (2)

is the consumer’s total consumption of the differentiated good in country i.

2.2 Firms

Labor is the only production factor. Homogeneous good z is produced with a constant returns to
scale technology, requiring one unit labor to produce one unit of output. It is freely traded without
tariffs across countries and serves as the numeraire.

Differentiated good ¢ is produced in country i, where there is one leader ¢ and n; domestic
followers. Leader i produces ¢ for both the domestic and foreign markets, taking leadership in both
countries. The followers produce ¢ only in the domestic market. The non-negative number n; of

followers is endogenously determined by the free entry and exit of followers.



Each firm incurs a constant marginal cost ¢ to produce one unit of good. The profit of leader i

consists of the profits from the domestic and foreign markets given by

L L L L L

T = (pii — )@ + (pij — )i, (3)
where the second term vanishes in the case of autarky. The profit of domestic follower k (= 1,...,n;)
in country 7 is given by

mh = Wl — )4l — Fi, (4)

where F; is the fixed cost to enter the market in country i. Assume F; < F3 and ¢ = 0 without

much loss of generality.

2.3 Welfare

The consumer surplus of a representative consumer in country 7 is given by utility U;. Social welfare

in country 4 consists of the consumer surplus and leader’s profit:
W; = U; + k. (5)

Note that the followers’ profits are zero owing to the free-entry condition. In order to observe whether
the FTA is established or not, we compare the social welfare between free trade and autarky. We
denote the changes by “A”. If AW; > 0 is satisfied in each country, then the FTA is established.?

2.4 Game structure

The four-stage game is as follows. In stage 1, each country simultaneously makes a commitment
to an FTA or imposes a prohibitive import tariff so that each country’s market is an autarky.?
In stage 2, given the FTA or prohibitive import tariff, each leader determines the quantity of the
differentiated good for the domestic market. In stage 3, if the FTA is established, each leader
determines the export quantity of the differentiated good for the foreign market; otherwise the
leaders do not export.* In stage 4, knowing the quantities of the domestic and foreign leaders, all
potential domestic followers simultaneously decide whether to enter or not. Each domestic follower
that enters the market simultaneously chooses its quantity to maximize their own profit. We use

the backward induction approach to solve the model.

2We could instead consider that the FTA is established only if both consumer and producer groups are better off,
that is, ACS; > 0 and A7riL > 0 for each country ¢ (see section 4.1.2). However, by assuming that the leader’s profit

is redistributed to consumers equally, the FTA condition is simply given by AW; > 0.
3We could consider tariff competition between the two countries rather than autarky. We choose the latter because

the overall results are almost the same, while tariff competition yields many complicated cases.
41f stages 2 and 3 are combined, then the two leaders produce their goods simultaneously. Then, under certain

conditions, there exists a continuum of equilibria, with which the SPNE cannot be obtained. We thank the anonymous

referee who points out this problem.



3 Symmetric countries

In this section, we assume that the two countries are symmetric in technology F; = Fy, = F. In
section 4, we extend the analysis to the case of asymmetric countries F; # F5. We consider stages
2 to 4 first, then we compare the welfares between autarky and FTA and examine the government’s

incentive to form an FTA in stage 1.

3.1 Autarky

The market structure in each country is endogenously determined by whether followers enter the
market or not. Specifically, we have three regimes. First, there are domestic followers in the market.
Second, the domestic leader deters the entry of domestic followers. Third, there are no domestic
followers, and the leader produces as a monopolist. We consider these three regimes and identify the
range of parameters for each regime. Since the two countries are symmetric, we focus on country 1.

We denote the equilibrium values in autarky with superscript “x.”

3.1.1 Domestic followers

When the consumer’s preference a for the differentiated product is sufficiently high, the market is
large enough, so that domestic followers would enter the market. We denote the equilibrium values

in this case with superscript “h”.

Stage 4 FEach domestic follower k(= 1,...,n;) in country ¢ maximizes its profit with respect to its

quantity. The first-order condition is

ng
a—2qf —b|ai+a+> a | =0. (6)
z#k
In addition, the domestic followers freely enter or exit the market, which endogenously determines

the number n! of followers. The free-entry condition pins the equilibrium profit down to zero:
E

Substituting equations (1), (2), (4), and (6) into (7), we obtain the optimal output of the follower

in each country:

g™ = VF,

which is independent of the output of the leading firms.

The number of followers in country ¢ is expressed as a decreasing function of the outputs of the

two leading firms:®

—_b(gk _ . ol
a (q”)72Tb 1fqﬁ+qfi<Q

ni(ais, 45:) { WFO b gk >0 8)
i T4 2

5We consider that there are followers even when m(qiLi,qui) is less than 1. Furthermore, we disregard the integer

problem for analytical simplicity.



where quZ- = 0 in autarky. Then, the total quantity consumed by a representative consumer is

a—(2-bWF

h* _ 7y —
QI =Q="""

and the price of the follower in each country is given by

piE'h* — \/F
Stage 3 There is no stage 3 because the foreign leader j does not export to country i, i.e., qJLi = 0.

Stage 2 The domestic leader ¢ maximizes its profit in domestic country i given by (3), which yields

2—-b

Lhx

= ———/F. 9
Since gk > ¢P"*, the leader’s quantity in the domestic market is larger than that of a follower,

which is consistent with the Stackelberg competition in quantity. Anticipating the entry of domestic
followers in stage 4, the domestic leader produces aggressively in stage 2.

Plugging (9) into (8) yields
a (2 -10)?

T WE 2(1-0)

hx _

which is positive if

* _(2_b)2
Q>GEN = m\/ﬁ

This implies that the market with domestic followers is an equilibrium when « is sufficiently large.

The price of leader ¢ in the domestic market is

2—-0
pEh = (1 — b)gkh = - VF.

i B)
Then, the profit of leader 7 is
Lhx _ (2 — b)2
¢ 41 -b)"

The consumer surplus is

e 4a%(1 —b) — 4a(3 — 4b+ V*)VF + (2 - b)*F N
i = 8b(1— b) 4

and the social welfare in country i is

— 4a%(1 —b) —4a(3 = b)(1 = b)VF + (2= 0)*(2+b)F
: 8b(1 — b)

+y.

3.1.2 No domestic follower

When the consumer’s preference a for the differentiated product is sufficiently low, domestic followers
would not enter the market. We denote the equilibrium values in this case with superscript “I”.
There are no stages 3 and 4 because the foreign leader and domestic followers are absent in this

regime. Therefore, the domestic leader only sells its product in the domestic market as a monopolist.



Stage 2 Domestic leader ¢ maximizes its profit with respect to its quantity in country i:
a— quLi =0,

which yields the optimal quantity g5 :

Lix _ @
Lix — 10
qu 2 ( )
Substituting this quantity into (8), we get n;(¢5*,0) <0 if
a < ayo = 2VF.

The price of leader ¢ in the domestic market is

Ll a
pii = 9"
Then, the profit of leader 7 is
2
Lix _ @
The consumer surplus is
2
. a
U’i* = § + Y,

Adding them up, the social welfare in country ¢ is computed as

302

Wi —
‘ 8

+y.

3.1.3 Strategic entry deterrence

So far, we have shown that domestic followers enter if a > agy, while they do not enter if a < af.
Since afo < afy, We examine the market structure in the interval ao < @ < afy. In this case, the
domestic leader would produce its good more aggressively to deter the entry of domestic followers.
The reason is as follows. If the domestic leader produces its good at the monopoly level ¢5 = a/2,
then it would be profitable for some domestic followers to enter the market because the number of

followers given by (8) is positive as follows:

(a=2vF)2-b) (ato-2VF)2-0)
207/ F g 20V'F

Since entry of followers drives down the domestic leader’s price, the domestic leader finds it more

=0.

n;(a/2,0) =

profitable to produce the quantity that deters the entry of domestic followers strategically. We

denote the equilibrium values in this case with superscript “m”.

Stage 2 We know from (8) that n;(qk) is zero if @ < g% in the absence of qJLZ When a is

intermediate, the domestic leader may deter the entry of all the domestic followers by producing at

ai™ = Q. (11)



Then, the corresponding price is

szZm* — (2 B b)\/ﬁb_ a<1 B b) (12)

and the profit of leader i is given by

e _ (2= BVF — a1~ b~ 2~ b)VF]
i b2 ’

The consumer surplus is
me_ [0 = (2= b)VF]?
v = 20°

Adding them up, the social welfare in country ¢ is computed as

+v,

me _ (2= 0)VF —a(1 —2b)][a — (2 — b)V'F]
W™ = +y.
2b2
In sum, the welfare in country ¢ in autarky is given by
s 4y if a < ago
Wy = le=tVFal-tla-@-WVE] |, if af, < a<ahy - (13)
4a?(1-b)—4a(3=b)(1-b)VF+(2-b)%(2+b) F . *
(1-b)—4a( )8(13(17)b) +(2=b)*(2+b) +y ifa>aly

Since ayo and apy are increasing in b and F', the three cases may be classified with respect to b or
F. In other words, the first line of (13) corresponds to close substitutes and large fixed cost; the

third line to bad substitutes and small fixed cost; and the second line to in between.

3.2 Free trade

If the two countries reach the FTA, the goods produced by the leaders are freely traded between the

countries. We denote the equilibrium values in free trade with superscript “f.”

3.2.1 Domestic followers

When « is high enough, domestic followers enter the market in each country. Stage 4 in free trade is
the same as that in autarky. Therefore, the quantity of each domestic follower and the total quantity

do not change after free trade, that is,

El h
q; Lf:quh*a Qif:Q?*~

Stage 3 Substituting Q:»Lf into leader j’s profit (3), the first-order condition yields the optimal
quantity of the foreign leader j :

2—0>
Lhf
R e



Stage 2 The domestic leader ¢ maximizes its profit in domestic country 7 given by (3), yielding

2—0
Lnf _ 277 \/F.
G =51 0)

_2-0
1-b)°

2-0
a>a£N51—_b\/F.

The number of domestic followers is

/N
Sl

which is positive if

Leader i’s profit is computed as

_(2-0)?
Myt

and the consumer surplus in country 7 is

- 3-0VF 2 —b)(2—2b+ b2
g _olo=BbVE]  2-h-241)
2b 4(1 - b)b
Then, the social welfare in country 7 is given by
—3-0VF 2—b)(2+2b—b?
YR i B G Il (R U Y
20 4(1 - b)b

3.2.2 No domestic follower

When a is low enough, there is no domestic follower in each country, and thus, we set qf =0 and

TLiZO.

Stage 3 Foreign leader j maximizes its profit with respect to its quantity in country ¢, which yields

the optimal quantity
a — bgk

Li/ Ll
q;i (g;i') = B

Stage 2 Domestic leader ¢ maximizes its profit with respect to its quantity in country ¢, plugging

quil(qiLil ) into the profit yields the optimal quantity

Lif _ a(2 —b)
" 2(2-0v2)°

Then, the foreign leader’s quantity is

L‘z‘lf _ a(4 — 2b — b2)
i 42—

Substituting these quantities into (8), we get n?(q,ﬁ-lf, quilf) <0if

4(2-0?) —
f =
G0 = gV

10



The prices of the domestic and foreign leaders are

Llf:a(27b) Llfia(4*2b*b2)

A T
Plugging the equilibrium values into (3) yields the leader’s profits in the absence of followers in

country :
L (32 —32b—8b* + 12b° — b?)
Tt = 16(2 — b2)2

Substituting qiLilf , quilf , piLilf , and pfilf into the utility function, we obtain the consumer surplus in

country ¢:
a?(32 — 3262 + 4b® + 5b%)

lf _
v = 32(2 — b2)2

+v,

Adding up ﬂ'iLlf and Uil f , the social welfare in country 7 is given by

2(96 — 64b — 48b2 + 28b3 + 3b*
i _ 07966 8% + 28" + 3b1)
i 32(2 — b2)2

3.2.3 Strategic entry deterrence

We have shown that domestic followers enter if a > afy, and do not enter if a < af\clo, where

aéo < aéN. In the interval af;o <a< aéN, the reaction function of foreign leader j can be written

as
(22?1}]1\1,/)? if ¢f; < qen
gfi(ah) = =@VE L if goy < gk <o (14)
—bgk .
e if ¢% > qno

where ¢gen = § — %\/ﬁ, which is the intersection of qul- = (ézlbz\b/)ﬁ and ¢k + qui = @, while
gNo = %, which is the intersection of qJL, = Q_quiﬁ' and q{; + qJLZ = Q. The first line is the case
of domestic followers, the second line is the case of strategic entry deterrence, and the third line is
the case of no domestic followers. Now we consider the case of entry deterrence of followers by the
two leaders.

There is no stage 4 because domestic followers are deterred to enter.
Stage 3 The reaction function of foreign leader j is given by the second line in (14).

Stage 2 Anticipating the reaction function of foreign leader j in stage 2, the domestic leader

maximizes its profit. Computing the first-order condition, we have

2—0
Lmif
q;; _2(1—1))\/?7

which coincides with qiL,ihf . Then, the foreign leader produces

Lmif _ @~ (2 - b)\/F __Lmaf
4 = - b 4
_a (2 — b)?
b 2b(1—10b)

11



Define aéD = w\/ﬁ. There are two subcases. First, when a

2(1-b)

f

f Lma f
sp <@ = agy; 4

is within

the range of (grN,gno] so that the equilibrium strategic entry deterrence is given by the above

interior solution. The social welfare in country 4 is computed as

a?(=2 4 6b — 4b?) + 2a(1 — b)(2 — b)2V/F — (2 — b*)(2 — b)*F

Wl =
: 4(1 = b)b?

f f Lmyf .

+y.

Second, when ay < a < agp, g;; is outside the range of (¢rN, gno], and thus, the constrained

maximizer is given by

Lmaof a — 2\/F
4;; =T

and the quantity of foreign leader j is

qL‘m,gf _ \/F

Ji

Then, the social welfare in country ¢ is computed as

a?(2b — 1) + 4a(1 — b)VF — (4 — 3b*)F

wmef —
¢ 2b2

In summary, the welfare in country ¢ in free trade is

a®(96—64b—48b>+28b° +3b%)

32(2—b2)2 +
a®(2b—1)+4a(1-b)VF—(4—3b*)F
Wf _ 2b2 + y
i a®(—2+6b—4b%)+2a(1—b)(2—b)>VF—(2—b%)(2—b)*F
4(1-0)b?

ala—(3—b)VF] (2—b)(2+2b—b?)
BT) ety

3.3 First-stage FTA formation

+ .

ifagaf;o

i f f
if ayo < a < agp
i f f
if agp < a < apy

if a > aéN

(15)

In stage 1, each government compares the social welfare in autarky with that in free trade and

decides whether to form the FTA or not.

From (13) and (15), we have four thresholds that determine the endogenous market struc-

ture in autarky and free trade: alq, afns aéo, and aéN. It can be readily verified that afq <

min{aky, alo} < max{aky, alo} < adp < aly. We have

*

aEN aﬁo SbSba~0.714

VIA
VIA

so that there are two scenarios:
(I) ajo < afn < al{ro < agD < aéN hold for b € (0,3) and
(1) ajo < alo < afy < alp < aly hold for b € [b,1).

Therefore, the market structure is determined by the WTP a, substitutability b, fixed cost F', and

the free trade policy. We first consider Scenario I.

-~

3.3.1 Scenario I: Bad substitutes: b € (0,b)

When goods are bad substitutes, we have the following five cases.

12



Case A: If a < afy, no domestic follower enters the market in both countries regardless of
whether the FTA is reached.

Case B: If a{jo < a < apy, each leader deters the entry of domestic followers in autarky; no
follower enters the market in both countries in free trade

Case C: If afy < a < a&o, domestic followers enter the market in autarky, but not in free trade.

Case D: If af:IO <a< aéN, domestic followers enter the market in autarky; each leader deters
the entry of domestic followers in free trade.

Case E: If ¢ > aéN, domestic followers enter the market regardless of whether the FTA is

reached.

Case A: a < ayo If a < afy, no domestic follower enters the market in both countries whether
the FTA is reached or not. In this case, the leader benefits from the export to the foreign market.
Nevertheless, the presence of the foreign leader after free trade intensifies the competition in both
countries. Therefore, the leaders’ profit may decrease after free trade because the decrease in the
domestic profit owing to the competition with the foreign leader may dominate the increase in the
export profit. The change in the leader’s profit is
AplA _ (2 —b)(8 —12b — 2b% + 51)3)a2
! 16(2 — b?)? ’

which is positive if b < 0.748. Note that the leader occupies a small market share and earns few

profits in the foreign market as compared to the domestic market, because it is the second mover in
the foreign market.
The consumer benefits from FTA with the consumption of more varieties and intensified compe-

tition among the firms:

A (2-0)(8+4b—6b>—b*) ,
AU = 3202 = 17)? > 0.
The change in the social welfare after free trade is
48 — 64b + 28b% — 9b*
Aw = B0 O L,

‘ 32(2 - b2)2
Therefore, the FTA is always established.

Case B: a{g < a <apy If afo < a < afy, each leader deters the entry of domestic followers in
autarky; no follower enters the market in both countries in free trade.

The leaders benefit from free trade due to the export profit from the foreign market. In addition,
each leader no longer needs to deter the entry of domestic followers in free trade, and hence, enjoys
more market power. The change in each leader’s profit after free trade is
g 2—0 [(2—}-1))(4—%—1)2)2
! 1662 (2 —02)2

Nevertheless, the consumer surplus may decrease due to the increased market power of the leaders

Ar

a? —16a(2 — b)VF 4+ 16(2 — b)F] > 0.

after free trade. The change in consumer surplus after free trade is
1 [ (2—0)(4—2b—b?)(8 + 8b — 4b* — 5b°)

B _
AU; CEE

t 3202

a® + 32a(2 — b)VF — 16(2 — b)%} ,
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which decreases in a and increases in F. We can show that when a — a}, AUP > 0. We can also
show that when a = ajy, AUP > 0 for 0 < b < 0.6.

The change in the social welfare after free trade is given by

ApE _ 270 [(2=b)(d =20 —0) (4 — 2 - 31?)

2 — — —
LT 32 Z- 1) a® = 32a(1 — b)VF + 16(2 - b)F | > 0,

implying that the FTA is always established.

Case C: apy < a < a@o If afy <a < af;o, domestic followers enter the market in autarky, but
not in free trade.

The leaders benefit from free trade due to the export profit from the foreign market:
a?(32 — 32b — 8% + 120° — b*) (2 -1)?

LC __ _
Ami = 16(2 — b2)2 A(1—b)

F>0.

On the other hand, the consumer surplus may decrease due to the reduction in the number of
varieties and increased market power of the leaders after free trade. The change in the consumer
surplus after free trade is

1 [—64+32 4b% — 32b% — 12b* 5 4(2 —b)3
[6+3b+6b 32b b+5ba2+16a(3—b)ﬁ+( b)F}’

Av? @ p) 1)

LT3

which decreases in a and increases in F. When a — ajy, AUS > 0 holds for 0 < b < 0.6. When
a = al,, AUE < 0 holds.

The change in the social welfare after free trade is given by

1 [—64 — 4803 + 12b* + 3b°
{ 6 +96b(2_81;)2; br+sb a® + 16a(3 — bIVF —

Hence, the FTA is always established.

42— b)2(2+b)

AWE 1)

EPT)

F|>o

Case D: a@o <a< a]’;N If a&o <a< aéN, domestic followers enter the market in autarky; each
leader deters the entry of domestic followers in free trade. In this case, although the total quantity
does not change, i.e., Qf = Q* = Q, the leaders drive out all the domestic followers after free trade.
We have two subcases. First, when agD <a< aéN, the equilibrium strategic entry deterrence is
given by the interior solution. In this subcase, both leaders benefit from the FTA with higher profits
from the foreign market:

ipy _ ~4a(1=b) +8a(2 - )VF — 2= CHhE
‘ 42

Moreover, the consumer surplus also increases after free trade:

> 0.

4a?(1 — b)? — 4a(4 — 30)(1 = b)VF + (2 - b)*(4 + 20 — b*)F

AUP = 0.
i 8(1— b)12 ”
Thus, the social welfare increases after free trade:
—4a(1 —b)® +4a(4 —b)(1 = b)VF — (2= b)?(4 + 20 — V*)F
A _ AP0 +da(d = (= BVF - @ b2 F

8(1—b)b2
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Second, when af;o <a< aéD, the equilibrium strategic entry deterrence is given by the corner

solution. The social welfare after free trade also increases:
—4a?(1 — b)? + 4a(4 — 50+ b*)VF — (16 — 8b — 160> + 100> + b*)
8(1 — b)b?

AWP? = > 0.

Therefore, the FTA is also always established.

Case E: a > aéN If a > aéN, domestic followers enter the market in both countries whether the

FTA is reached or not. In this case, the quantity of the leader in the domestic market does not

change, i.e., qiL,ihf = gEh*. in free trade, the leader also sells the same quantity in the foreign market,
ie., qfihf = q{‘ih*. The total quantity and prices of the leaders do not change from autarky to free

trade. Therefore, the leaders’ profits double after free trade:

Lhf _ Lhx
T - 271—7; ’

and the change of the leader’s profit is given by

2 — b)?
2R Chul) P}
Ty T
Moreover, the consumer surplus also improves due to the import from the foreign leader who produces
more aggressively than domestic followers:
2-0)
avE =229 p oy,
! 8(1—10)
The change in the social welfare after free trade is
4-0)(2-0)
AWE = “-0@2-0b
! 8(1 —0b)

Hence, the FTA is always established.

F>0.

~

3.3.2 Scenario II: Close substitutes: b € [b,1)

When goods are sufficiently substitutable, we have the following five cases.

Case A’: If a < afy, no domestic followers enter the market in both countries regardless of
whether the FTA is reached.

Case B': If af; < a < aﬁo, each leader deters the entry of domestic followers in autarky; no
followers enter the market in both countries in free trade.

Case C': If af;o < a < apy, each leader deters the entry of domestic followers regardless of
whether the FTA is reached.

Case D": Ifaf,y <a < aéN, domestic followers enter the market in autarky; each leader deters
the entry of domestic followers in free trade.

Case E': If a > aéN, domestic followers enter the market regardless of whether the FTA is
reached.

Cases A’, B/, D’ and E’ are similar to cases A, B, D and E in Scenario I, respectively, in that the

results are qualitatively the same.

15



Case C': aﬁo <a<apy If af;o < a < afy, each leader deters the entry of domestic followers
regardless of whether the FTA is reached. In this case, the total quantity does not change, while
the number of varieties increase in both countries. Both leaders earn more profits by product
differentiation after free trade:

201 -b)(a—2VF)WF
B b

ArkC > 0.

Although the consumers also enjoy more diversified consumption, the consumer surplus decreases

due to the increased price:

(1= b)(a—2VF)F
b

The change in the social welfare after free trade is

(1 b)(a— 2/F)VF
b

AUL = - <0.

AWE = > 0.

Thus, the FTA is always established.

We summarize the foregoing analysis for symmetric countries as follows.

Proposition 1 When the two countries are symmetric, an FTA is always established in spite of the
change in the endogenous market structure. Nevertheless, the consumer surplus may decrease when

the FTA results in a change in the market structure.

4 Asymmetric countries

In the previous section, we assume that the two countries have the identical development level.
Now we consider a more realistic situation of two asymmetric countries with different develop-
ment levels Fy} < Fy or ¢ = F1/F; € (0,1), so that countries 1 and 2 are regarded as developed
and developing countries, respectively. Each threshold in the previous section of symmetric coun-
tries involves F', which is split into F; and F. This means that while there were two thresholds
in autarky (aXq,afy) and three in free trade (aﬁo,agD, aéN) in the previous section of symmet-
ric countries, there are four thresholds in autarky (aXoi, %02, N @hng) and six in free trade
(aﬁop QQOQ, ang, aém,aém,aém), respectively, that determine the endogenous market structure
in this section of asymmetric countries. Note that the numeric subscript of each threshold corre-
sponds the subscript of F, e.g., ako; = 2VF1 and af gy = 2V/F5.

Autarky It is straightforward to show that a¥y; < min{ajini; Ao} < max{aini: o2} < GEang-
We have

< < 7*
agpN1 = ano2 © b= b €(0,1),

where b is a unique solution of afN1 = ANog in the interval of (0,1). That is, there are two scenarios,
which of which has five regimes and identify the range of parameters for each regime. In the first

scenario with 0 < b < b,
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Regime (i) : a < alo; < afng < aXo2 < fng- No domestic follower in both countries.
Regime (ii) : afo; < @ < afng < aloe < Ghne- Strategic entry deterrence in country 1 while no
domestic follower in country 2.
Regime (iliA) : afo; < Ny < 0 < ajos < ANy Domestic followers in country 1 while no domestic
follower in country 2.
Regime (iv) : alo; < afn1 < aRo2 < @ < afyy- Domestic followers in country 1 while strategic
entry deterrence in country 2.
Regime (v) : ajo; < ahn1 < ANo2 < Ghne < a. Domestic followers in both countries.

Note that “no domestic follower” corresponds to section 3.1.2, “strategic entry deterrence” cor-
responds to section 3.1.3, and “domestic followers” corresponds to section 3.1.1.

The regimes in the second scenario with b" < b <1 are the same as those in the first except the
third regime. It is replaced with
Regime (iiiB) : anp; < alos < a < afng < Ghno- Strategic entry deterrence in both countries.

The social welfare in each country in each regime is computed similar to the previous section.

Free trade Similar to autarky, we have alo, < min{aly,,alo,} < max{afy,,alos} < afy, in
the case of free trade. We also have aI{IOi < aJSCDi < aéNi. However, we cannot sign ang - af\cloz and
aém — aIJ;Nl in addition to aéNl - aéozv implying that there are quite a few regimes. Therefore,
rather than enumerating all regimes, we resort to numerical simulations and obtain analytical results

only for some extreme parameter values in the next section.

4.1 First-stage FTA formation

In this section, we compare the social welfare between autarky and free trade. In the numerical
simulations, we assume that the fixed cost in developing country 2 is twice as large as that in
developed country 1 (i.e., ¢ = 1/2) and setting the cases of bad substitutes (b = 0.1) and close
substitutes (b = 0.9).

4.1.1 Bad substitutes (b small)
Proposition 2 When goods are independent b — 0, an FTA is always agreed for any a and ¢.

Proof: When b — 0, we have a@Oi = aéNi = a{o; = Ahn; — 2V'F, so that there are only three
cases.

(i) When a < 24/F1, no follower in each country in both autarky and in free trade. We can easily
show that Wif on the third line of (15) is larger than W;* on the third line of (13).

(i) When 2/F; < a < 2y/F3, followers in country 1 while no follower in country 2 in both

autarky and in free trade. The social welfares in free trade are computed as

wima — a*(2 +b) (16 — 246% + 100° + b4) B a(3 —b)VF, + (2—0b)Fy
' 16b (2 — b2)? 20 2(1— b)b
wimA _ a? (64 — 32b — 40b* —1—22Ob3 + %) . (2 - b)2F,
32 (2 — b2) A(1—0b)
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Then, W/™# can be shown to be larger than W;* on the first line of (15) with F = F;.

(2 2

(iii) When a > 2+/F3, followers in each country in both autarky and in free trade. The social

welfare in free trade is

o a® aB-bVE (2 b)[2F + b2 - b)F)

‘ 2b 2b * 4b(1 — b)

which is larger than W/ on the first line in (13) with F' = F; for b — 0. |

7

As a numerical example, we set b = 0.1 and ¢ = 1/2 and draw Figure 1. The horizontal axis is a
and the vertical one is the social welfare. The solid curves are the social welfares in free trade: the
upper one is that in country 1 and the lower one is that in country 2. The dashed curves are the
social welfares in autarky: the upper one is that in country 1 and the lower one is that in country 2.
The welfares in the two countries are the same for small a because there is no follower who involves
the fixed cost F;.
The threshold values are (afo;, A1 G0, Ting) = (2,2.01,2.83,2.84) and (al oy, adp s el 6loy, Ghpe, aly) =
(2.10,2.105,2.111,2.97,2.98,2.99). All the curves are increasing in a. It is obvious that the FTA is

always agreed for all a, which is consistent with Proposition 2.

4.1.2 Close substitutes (b large)

Proposition 3 When goods are perfect substitutes b — 1, an FTA is not agreed by developing

country 2 for all for all a > a1]:102-

Proof: When b — 1, we have that afy; < min{al{lop aXost < max{aﬁop aXoz} < af:IOQ, and
that agp;, afni, agDi and aéNi go to infinity. When a > a@oz’ strategic entry deterrence in both
autarky and free trade. The social welfare in country 7 in free trade is calculated as

. mB 1
lim W/™P = 5(a2 — 3F; + 2F))

b—1 ¢

Then, WQf"LB is shown to be smaller than W5 on the second line of (13) with F' = F; for b — 1.
|

Proposition 3 is for b — 1. In more general, we can show that an FTA is not agreed by

L= which includes 0.652 < b < 1. That means

that developing country 2 would not establish an FTA if its development level is sufficiently low

country 2 at a = al{loz if b >0 and ¢ <

compared to developed country 1 (¢ small) and goods are sufficiently close substitutes (b large).
Specifically, we can show that when af:IOZ < a < apy;, strategic entry deterrence takes place
in each country in both autarky and free trade. The total consumption in country ¢ is the same

between autarky and free trade, and is given by

This quantity is provided only by the domestic leader in autarky, whereas it is provided by the

domestic and foreign leaders in free trade. As a result, the homogeneous good in autarky is produced
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more than each differentiated good in free trade. Because of the downward sloping demand function,
the price in autarky is lower than the prices in free trade. The free trade is unfavorable to consumers
because of the higher prices, but it is in favor of consumers because of love for variety. In the case
of strategic entry deterrence, the former dominates the latter in country 2.

Furthermore, in the entry deterrence case, the domestic leader produces less whereas the foreign
leader produces more as F; rises. Thus, the profit loss in its domestic market outweighs the profit
from its export for the leader in developing country 2, whereas the opposite holds for developed
country 1. Therefore, the developing country does not agree on the FTA unlike the developed
country.

In the second example, we set b = 0.9 and ¢ = 1/2. and depict Figure 2. The threshold
values are (o1, ko GEn1s Ginz) = (2,283, 6.05,8.56) and (aloy, afioss adpi a£D27aIJ;N1?a]J;N2) =
(3.42,4.84,6.95,9.83,11,15.56), and all the curves are also increasing in a. It is observed that as
before the welfare in free trade is higher than that in autarky in country 1. It is also observed that
when 4.2 < a < 7.2, country 2’s social welfare in free trade is lower than that in autarky. Hence,
the FTA is agreed for small and large a, but is not agreed by country 2 for intermediate values of a.

When a is rather small and a < a{;Ol = 3.42, we know that the FTA is established, i.e., Wif > W

for i = 1,2. However, we can show that

Ul <Uy  for 3.26 < a < alq,, Uf >Uz  forall a <alg,,
mif <7l for 2.83 < a < 2.93, ml < 7wk for 215 < a < alg, -

That is, when a is just below a@m, consumers in developed country 1 prefer autarky because the
price p1; is lower in autarky, whereas consumers in developing country 2 prefer free trade due to love
of variety. On the other hand, the leader in developed country 1 prefers free trade in expectation
of the higher export price p12 in developing country 2, whereas the leader in developing country 2
does not agree on the FTA prefers autarky in fear of market penetration of the foreign leader. Thus,
if the consumer group or the leaders have the strong political power, the FTA is less likely to be
established.

So far we have been considering different fixed costs F;. In addition, if we consider different
population sizes L;, then F; in each threshold of a is replaced with F;/L;, e.g., aéNi = % %
This implies that the results with different F; in this section are similar to those with different
Li_lz a country with small F; is regarded as a country with large L;. Thus, when the population
sizes L; are close, the two countries are likely to establish an FTA. On the other hand, When the
population sizes L; are different, the two countries are likely to establish an FTA only if goods are
bad substitutes (b small).

However, it should be noted that the main reason for the failure to establish an FTA for interme-
diate WTP is not the same between different F; and different L;. In the former case, this outcome is
because the consumer surplus in the developing country decreases owing to the price increase by the
FTA, whereas in the latter case, it is because the consumer surplus in a large country decreases ow-
ing to the exit of followers by the FTA. Putting the two results together, we may say that countries

with large population and high fixed cost do not prefer free trade. That is, big developing countries
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are less likely to agree on an FTA than small developed countries. In fact, the former countries such
as China and India are forming a smaller number of FTAs than the latter ones such as Singapore

and Korea.

5 Conclusion

In this study, we examine the incentives for FTA formation between two countries with endogenous
market structures. In each country, the endogenous market structure is composed of a domestic
leader, a foreign leader and a number of potential domestic followers that endogenously enter the
market. Our analysis demonstrates that two symmetric countries always establish an FTA.

We extend our analysis to the case in which the two countries are asymmetric in fixed cost.
We show that an FTA is unlikely to be established for intermediate WTP if the fixed costs are
very asymmetric between two countries and if products are sufficiently substitutable. That is, a
developing country has less incentive to form an FTA with a developed country when traded goods
are similar. This is because market penetration by the foreign leader raises the domestic price level,
which decreases the consumer surplus.

By taking into account the endogenous market structure, we challenge the conventional wisdom
that an FTA is always beneficial in the two-country scenario. Our study emphasizes the importance
of the market structure when governments consider the economic consequences of an FTA.

Examining the FTA formation between two countries, this work attempts to provide a starting
point for research on the interactions between FTAs and market structures. The next line of research
to be addressed is the impact of third-country effects and the equilibrium path of FTA formation with
more than two countries. Another extension would be to introduce multiproduct and heterogeneous
firms.® In our model, the markets are segmented because followers do not export. Relaxing this
assumption, we can examine transition from partially segmented to fully integrated markets. Last,
it may also be worth investigating the impact of the number of leaders on the incentives of FTA

formation.
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Figure 1: The social welfares in free trade (solid curves) and in autarky (dashed
curves) for bad substitutes b=0.1



Figure 2: The social welfares in free trade (solid curves) and in autarky (dashed
curves) for close substitutes b=0.9
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