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Abstract 
 
Regional trade agreements have proliferated in the past two decades while multilateral trade 
negotiations have stalled. Both these agreements are governed by the WTO and have to abide by 
the non-discriminatory (Most-Favored Nation, MFN) clause to varying degrees-regional 
agreements to a lesser extent than multilateral agreements. This paper investigates the free rider 
effect that can stem from the MFN clause and how it impacts country incentives towards these 
agreements. Free-riding occurs because countries cannot be excluded from the benefits of other 
countries’ liberalizations and thus have less incentive to contribute to the cost of liberalization by 
signing trade agreements and offering their own market access. I extend the equilibrium model of 
endogenous trade liberalization via trade agreements developed by Saggi and Yildiz (2010) to 
better capture the effects of MFN. Within multilateral agreements, I show that the free rider effect 
eliminates global free trade as an equilibrium even when countries have symmetric market power. 
Within regional agreements, smaller countries are excluded more under the equilibrium with MFN 
compared to without. 
JEL-Codes: F100, F130. 
Keywords: trade agreements, tariffs, World Trade Organization, coalition proof Nash equilibrium, 
multilateral trade agreements, preferential trade agreements, welfare. 
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1 Introduction

The World Trade Organization (WTO) now counts 160 countries in its membership, and

together WTO-member countries account for 96% of world trade. At the same time, countries

are signing free trade agreements at an extremely rapid rate while the Doha Round, the

WTO’s latest multilateral trade agreement, is floundering in its 15th year of negotiations.1

Saggi and Yildiz (2010, S&Y) established that market power asymmetry between countries

is a key factor in explaining country incentives towards trade agreements. In this paper I

investigate another factor, the free rider effect.

The free rider effect can stem from the MFN clause, one of the two main regulations that

govern the regional and multilateral trade agreements within the GATT/WTO framework.

This clause (GATT Article I) requires its member countries to offer trade liberalizations

to each other on a non-discriminatory basis, meaning all member countries must receive the

same trade advantages as the “most-favored nation” of the country granting such treatment.2

I refer to trade agreements among GATT/WTO members that liberalize on an MFN basis

as multilateral trade agreements or multilateralism.

The other main regulation, GATT Article XXIV, permits member countries to pursue

free trade agreements (FTAs) under which concessions to each other do not have to be ex-

tended to others (termed here as regional trade agreements or regionalism).3 Two conditions

must apply: (1) the trade barriers between the partner countries have to be substantially

eliminated, and (2) the external trade barriers should not be increased on average. Under

regionalism, MFN still applies to the FTA countries’ treatment of the outside WTO member

countries and vice versa.

While one benefit of the MFN clause is that it allows for smaller countries to participate

in advantages that larger countries often grant to each other, this same benefit also offers

an avenue for the failure of trade agreements.4 The smaller country can choose to stay out

1In the 46-year period from 1948 to 1994, the General Agreement on Tariffs and Trade (GATT) received
124 notifications of such agreements. In less than half the time from the World Trade Organization’s (WTO)
creation in 1995-2013, there has been a more than a four fold increase of 575 such notifications (figure 1).

2Figure 2 shows a 3-country setting absent any trade agreement (hereby termed as the status quo trade
regime Φ). Under MFN, country i has to extend the same tariff to countries j and k (tΦij = tΦik).

3Figure 3 shows a 3-country setting with an FTA between countries i and j. The dotted line indicates
the FTA, which eliminates their mutual tariffs (tij = tji = 0). They then individually extend an external
tariff to outside country k (tik and tjk) while country k levies the status quo MFN tariff on them (tΦki = tΦkj).
Article XXIV also covers Customs Unions but it is not the focus of this paper.

4Smaller countries are defined as countries with less market power or the smaller importer countries in
this model’s competing exporter framework. They have relatively larger endowments and therefore higher
export surplus from tariff reduction through trade liberalization.
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of trade agreements because it cannot be excluded from the benefits from the agreements

signed by other countries even though it did not contribute to the costs–in this case offering

its own market access–of obtaining the outcome.

In order to study the free rider effect, I first extend the model by S&Y to four coun-

tries. This extension better captures the impact of the MFN clause and thus the free rider

effect on the regional and multilateral agreement outcomes. S&Y developed a three country

equilibrium theory of trade agreements in which the degree and nature (bilateral/regional or

multilateral) of trade liberalization are endogenously determined.5 However, with only three

countries, the MFN clause do not apply to the FTA countries’ treatment of the outsider

country. When two countries sign an FTA, MFN requires them to treat all outside countries

equally. But since there is only one outside country, this requirement is not binding. My

model better incorporates the MFN effect with four countries. When two countries sign an

FTA, they will have to extend the same MFN tariff to two outside countries–making the

MFN constraint bind here for the FTA countries in addition to the outside countries.6

Secondly, I relax the MFN clause restriction on regional trade agreements in order to

highlight its role on the country incentives to form regional trade agreements. I also employ

a more diverse country assumption by including a medium sized country to allow for a richer

set of predictions.

I show that global free trade is no longer an equilibrium in multilateralism even when

countries are symmetric in market power because one country always chooses to stay out.

This result is in contrast to S&Y. They find that global free trade is always the stable out-

come for both multilateralism and regionalism when countries are symmetric. My result

demonstrates that the free rider effect, when better incorporated, can drive country incen-

tives in the absence of relative market power, particularly for multilateral agreements. As

mentioned before, MFN stipulates that all member countries receive the same trade conces-

sions regardless if they offer their own market access or not. So the incentive to offer their

market access is dependent on the liberalization levels offered by other countries. The extent

of liberalization by three countries who make up three fourths of the world is a lot more

than two countries with two thirds of the market share in the world. This difference makes

it profitable for one country to stay out of global free trade and free ride in the four country

5In S&Y, bilateralism indicates a trade agreement between countries under Article XXIV. The term
regionalism will be used in this paper in place of bilateralism. This is because trade agreements in my model
can involve more than 2 countries.

6Figure 4 shows a 4-country setting with an FTA between countries i and j (indicated by the dotted line).
With four countries, the two countries in an FTA will have to extend the same external tariff to outside
countries k and l under MFN while the outside countries have to do the same for both FTA countries.
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model .

Additionally, I show that in the equilibrium with MFN, small countries are left out of

more regional trade agreements compared to the equilibrium without. This is because the

penalty of being outside of trade agreements are higher without MFN. So the larger countries

have an incentive to stay in trade agreements more. However, removing MFN to allow for

small countries to be included in more regional trade agreements is not necessarily socially

optimal. When the equilibrium outcomes remain the same, total welfare under MFN is

higher compared to without MFN. Total welfare is only lower in the parameter space where

the smaller countries are left out under MFN but included when MFN is removed.

This paper studies the country incentives in Article XXIV and multilateral trade ne-

gotiations and how they relate to global free trade. However, the analysis of equilibrium

outcomes beyond three countries is rarely done with the exception being Mrázová, Vines

and Zissimos (2013). Aghion, Antràs and Helpman (2007) uses a leading-country bargain-

ing model to study how free trade agreements are negotiated with subsets of countries or

multilateral agreements with all countries at once. Fundamental differences between Aghion,

Antràs and Helpman (2007) and my model include their use of a leading-country framework

and their assumption of transferable utility, and my four country analysis.7 As well, this

paper complements the literature on free riders due to MFN. Ludema and Mayda (2009)

modeled multilateral negotiations as a mechanism design problem with voluntary participa-

tion and has shown empirical evidence of the free rider problem using sector-level US tariff

data. Baldwin (1989) pointed out that trade policy has the characteristic of a public good

since the beneficiaries from a policy such as liberalization from trade agreements within the

WTO cannot be excluded from its benefits, even though the country does not contribute to

the outcome.

This paper also contributes to studies on the effects of allowing countries to form FTAs

under Article XXIV on equilibrium trade agreement outcomes given country asymmetry.

Mrázová, Vines and Zissimos (2013) analyzed the welfare effects of custom unions (CUs)

formed within Article XXIV and without. Using a multi-country oligopology model with

endogenous CUs formation, they use the substitutability between varieties to generate the

CU equilibrium structure. Their focus on CUs is inherently different from this paper, since

in CUs countries can coordinate on their external tariff while FTA countries are not able to.

Also, there are substantially more incidences of FTAs than CUs–92% of RTAs are FTAs–and

so this paper chooses to focus on FTAs.8 However this paper’s symmetric endowment as-

7Other earlier work include Freund (2000), Riezman (1999), and Bagwell and Staiger (1997).
8Of the 381 RTAs currently in force, 226 fall under GATT Article XXIV of which 209 are FTAs while

3



sumption for the 4-country WTO regionalism model is similar to their perfectly independent

goods assumption, and my results are consistent with theirs in that global free trade is the

equilibrium outcome.9 Also, the substitution index across varieties in Mrázová, Vines and

Zissimos (2013) is identical across countries, thus rendering the countries generally symmet-

ric to each other. The optimal tariff of a CU then depends only on the size of the union.

Seidmann (2009) studied both CUs and FTAs under Article XXIV in a three country sequen-

tial model where the agreements countries have already signed affect their strategic positions

in future negotiations. Strategic interactions are not pursued in this paper since my model

is static. Saggi, Woodland and Yildiz (2013) revisited the S&Y model to study global free

trade outcomes when countries are given the option to form CUs under Article XXIV or

to negotiate multilaterally instead. They continued to use the three country model and the

same endowment asymmetry pattern.

Section 2 introduces the model’s theoretical framework. Sections 3 and 4 present the mul-

tilateral and regional trade agreement outcomes respectively. Section 5 detail the equilibrium

results when the MFN clause is relaxed and section 6 concludes.

2 Theoretical Framework

2.1 Model

The model used in this analysis is based on S&Y’s adaptation of the partial equilibrium

competing exporters framework in Bagwell and Staiger (1999b). There are four countries

(a, b, c, and d) and four (non-numeraire) goods (A,B,C, andD). The demand function is

derived from the quasilinear utility function

U(cz) =
∑

z=A,B,C,D

[
αcz −

1

2
(cz)

2

]
+ w

where cz denotes consumption of good z and w denotes the numeraire good. Demand for

good z in country i is d(pzi ) = α−pzi where z = A,B,C, orD. Country i is endowed with zero

units of good I and ei units of the other goods. All countries have large enough endowments

of the freely traded numeraire good w that they consume in positive quantities. Since each

only 17 are custom unions.
9Countries in a CU are able to coordinate their external tariffs while FTA countries can not. In my model,

the ability to coordinate on tariffs means that their mutual FTA tariffs will go to zero–the requirement of a
regional agreement under the WTO. As such, our results are comparable under these circumstances.
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country is endowed with only three goods while it demands all four, country i must import

good I from its three competing exporters j, k, and l (i, j, k, l = a, b, c, d). For example,

country a imports good A from countries b, c, and d while it has ea units of goods B, C, and

D to export to countries b, c, and d respectively.

Let pIi be the price of good I in country i and tij be the tariff imposed by country i

on its imports of good I from country j. The no-arbitrage condition for good I where

i, j, k, l = a, b, c, d, and i 6= j 6= k 6= l is:

pIi = pIj + tij = pIk + tik = pIl + til (1)

Let mI
i be country i’s imports of good I. Without any endowment of good I, country i’s

imports are equal to its demand:

mI
i = d

(
pIi
)

= α− pIi (2)

Let xIj be country j’s exports of good I. Country j exports its endowment of good I after

satisfying local demand:

xIj = ej −
[
α− pIj

]
(3)

The market clearing condition for good I means that country i’s imports should equal

the total exports from the three other countries:

mI
i =

∑
j 6=i

xIj (4)

The combined equations above implies that the equilibrium price of good I in country i

is:

pIi =
1

3

[
3α−

∑
j 6=i

ej +
∑
j 6=i

tij

]
(5)

In this model country i can only levy a tariff on good I–the only non-numeraire good

it imports since it has no endowment of this good. Thus each country has market power

it can exploit via its tariffs–no country is a price taker. Assuming asymmetric endowments

ea ≤ eb ≤ ec ≤ ed, under free trade country a is the largest importer of the four countries (it

imports (eb+ec+ed)
4

units of good A) whereas country d is the smallest (it imports (ea+eb+ec)
4

units of good D). Also, note that country i’s imports of good I does not equal its exports

of other non-numeraire goods–under free trade country a exports (3ea−eb−ed)
4

units of good C

to country c and (3ea−ec−ed)
4

units of good B to country b. The sum of these exports is lower
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than its total imports of good A. In fact, given this assumption, country a imports more

than it exports while country d exports more than it imports. This means that country a’s

foreign export supply elasticity is the highest–meaning it has the most market power–while

country d’s foreign export supply elasticity is the lowest–it has the least market power. For

trade to be balanced, country a exports the numeraire good on top of goods B,CandD to

countries b, c, and d. By the same reasoning, country c imports the numeraire good from both

its trading partners.

Since this is a partial equilibrium model, only the protected goods are considered in the

welfare calculations. A country’s welfare is defined as the sum of consumer surplus (CS),

producer surplus (PS), and tariff revenue (TR) over all such goods.10 Using equations 1

through 5 country i’s welfare is then calculated as a function of endowment levels and tariffs.

The equilibrium concept used in this paper is coalition proof or stable Nash equilibrium

from Bernheim, Peleg and Whinston (1987) as well as Dutta and Mutuswami (1997). The

coalition-proof Nash equilibrium refines the Nash equilibrium by adopting a stronger notion

of self-enforceability that allows joint deviations.

When negotiating trade agreements, a three stage game takes place under which each

country is free to pursue either (a) no trade liberalization, (b) regional trade liberalization or

(c) multilateral trade liberalization.11 There are no intra-FTA transfers in the game. S&Y’s

3-country model and their results are reproduced in appendix A.2.12 The multilateral trade

liberalization setup is explained below first followed by the regional setup.

2.2 Multilateralism

When countries choose to liberalize multilaterally, they first simultaneously announce whether

they want to be in a multilateral agreement or not. This informs the resultant trade policy

10The welfare function’s components are as follows:

CSi =
1

2

[
(mI

i )
2 + (mJ

i )2 + (mK
i )2 + (mL

i )2
]

PSi = (ei − xJi )pJi + (ei − xKi )pKi + (ei − xLi )pLi + (pJj − tij)xJi + (pKk − tik)xKi + (pLl − til)xLi

TRi = tijx
I
j + tikx

I
k + tilx

I
l

11It is acknowledged that options (b) and (c) can be pursued simultaneously in reality but this scenario is
not explored in this paper.

12I was able to replicate all of S&Y’s welfare levels under different policy regimes–bilateralism and multi-
lateralism as detailed in Appendix A.1, S&Y. However, two of my welfare comparison levels under symmetry
differ from S&Y. Please see Appendix A.1 for a detailed examination of this discrepancy.
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regime. At the second stage, given the policy regime, countries choose their optimal tariffs.

Lastly, international trade and consumption take place given the policy regime and tariffs.

The following trade policy regimes can emerge under multilateralism given a country i’s

choice set of ΩM
i = { {φ} , {M} }:

(i) No agreement or status quo, 〈{Φ}〉. This happens when no countries announce in favor

of multilateral trade liberalization.

(ii) A multilateral trade agreement between two countries. The example
〈
{ijM}

〉
happens

when countries i and j announce in favor of multilateral trade liberalization while

countries k and l announces against it.

(iii) A multilateral trade agreement between three countries. The example
〈
{ijkM}

〉
hap-

pens when countries i, j, and k announce in favor of multilateral trade liberalization

while country l announce against it.

(iv) Global Free Trade, 〈{F}〉. When all four countries announce in favor of multilateral

trade liberalization, they will jointly choose the optimal set of tariffs which in this

model is equal to zero–necessarily leading to global free trade.

When no FTAs are signed, the resulting regime is the status quo regime 〈{Φ}〉 and each

country imposes a non-discriminatory status quo tariff on its trading partners. Country i’s

optimal MFN tariff solves arg maxωi(Φ) where i, j, k, l = a, b, c, d:13

τΦ
i =

ej
15

+
ek
15

+
el
15

(6)

Every country’s status quo tariff increases in their trading partner’s endowment, which

reflects the country’s role as the sole importer of its non-numeraire good. As the trading

partner’s endowment increases or its role as an importer decreases, its foreign export supply

elasticity and thus market power decreases since its export surplus from additional access to

the home country’s market is now higher. This translates into a higher optimal tariff by the

home country on its trading partner.

When countries i and j agree to sign a multilateral agreement (1M),
〈
{ijM}

〉
, by MFN

they choose the tariff pair
(
τ 1M
i , τ 1M

j

)
to maximize the sum of their welfare functions condition

13To differentiate the tariffs in the 4-country setting from S&Y’s 3-country setting, τ is used as the symbol
for tariffs instead of t. As well, the welfare ω is used instead of w.
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upon them extending the same tariff to the outside countries (τ 1M
i = τ 1M

j ≡ τ 1M):

τ 1M
i =

ek
7
− ej

7
+
el
7

(7)

Here the multilateral tariff, which is extended to all countries regardless of whether they

are part of the agreement or not, increases with the endowments of non-member countries

l and k but decreases the endowment of partner country j. The positive effect of the non-

member’s endowment on the external tariff follows the same logic as the positive effect of

countries’ endowment on the status quo tariff (equation (6)). As the non-member’s endow-

ment increases, it has a higher export surplus from the home country’s tariff reduction. So the

home country can then optimally charge a higher external tariff to the non-member country.

On the other hand since the home country’s partner already has unrestricted access to its

market, as the partner’s endowment increases relative to the non-member, the home country

will find it optimal to lower its tariff on the external member in order to keep the price of its

import good low.14

When three countries, for example i, j, and k, agree to enter into a multilateral trade

agreement
〈
{ijkM}

〉
, their optimal multilateral tariff (

(
τ 2M
i , τ 2M

j , τ 2m
k

)
where τ 2M

i = τ 2M
j =

τ 2M
k ≡ τ 2M) is:

τ 2M
i =

3 el
13
− ej

13
− ek

13
(8)

Here again the multilateral tariff is decreasing in members’ endowments but increasing in

non-member l’s endowment. Imposing symmetry to compare both tariffs, τ 2M < τ 1M if ei =

e for all i = a, b, c, d shows that a multilateral agreement between three countries result in

further tariff reduction than a multilateral agreement between only two. This shows that tariff

complementarity effect applies here in addition to S&Y and Bagwell and Staiger (1999a,b),

where subsequent trade agreements will induce member countries to reduce external tariffs

on outside countries: τ 2M < τ 1M < τΦ if ei = e for all i = a, b, c, d.

2.3 Regionalism

Under a regional approach to trade liberalization, countries simultaneously announce the

countries which they want to sign an FTA with. Given the policy regime, countries choose

their optimal tariffs and given both the policy regime and tariffs, international trade and

consumption take place.

14This situation arises because there are no country budget constraints or upper bounds on consumption.
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Given country i’s choice set of Ωi = { {φ, φ, φ}, {j, φ, φ}, {φ, k, φ}, {φ, φ, l}, {j, k, φ},
{j, φ, l}, {φ, k, l}, {j, k, l} }, the following trade regimes can emerge from the set of possible

trade regimes:

(i) No agreement or status quo, 〈{Φ}〉, when no FTA announcements match or when the

only announcements are for the status quo (φ). MFN applies here since any country

not in any FTAs (say country i) will have to extend a non-discriminatory tariff on all

three other countries j, k, and l.

(ii) One FTA in the regime. Example 〈{ij}〉 happens when countries i and j announce each

others’ names. Here Article XXIV applies to the FTA countries, while MFN applies to

both sets of countries outside and inside the FTA. In the 3-country model, MFN only

applied to the outside country in this regime.

(iii) Two independent FTAs. The example 〈{ij, kl}〉 happens when (1) countries i and j

announce each others’ name and (2) countries k and l announce each others’ name.

(iv) Two independent FTAs with a common member country. The example 〈{ij, ik}〉 hap-

pens when (1) countries i and j announce each others’ name and (2) countries i and

k announce each others’ name. This is termed a hub and spoke agreement where the

hub country i has independent FTAs with each of the two spoke countries who do not

have an FTA with each other. The notation from here on is condensed to 〈{ih}〉 for

hub country i.

(v) Three independent FTAs with a common member country, hereby termed the full hub

and spoke agreement. If the full hub country is i,
〈
{ihjkl}

〉
happens when (1) countries

i and j announce each others’ name, (2) countries i and k announce each others’ name,

and (3) countries i and l announce each others’ name. j, k, and l do not have FTAs

with each other.

(vi) When there are more than four total FTAs in the trade regime, the hub and spoke

notation in (v) is used to condense FTA notation. An example is
〈
{ihjk, lhjk}

〉
. Here

all four countries are in two FTAs each and so the hub notation is applied. Of course

this hub notation can also be applied to countries j and k as well–there are multiple

ways to document these trade regimes as explained below.

(vii) Global free trade, 〈{F}〉, when all countries announce each others’ names.

9



A visual representation of all possible trade regimes are shown in figure 7. Table 2 presents

the corresponding notation of all these trade regimes. The columns in the table and figure

show total trade agreements in each trade regime while the rows the number of FTAs country

i is involved in. There are more than one possible configuration for some trade regimes.15

There are also multiple ways to describe these trade regimes.16

When countries i and j sign an FTA, the optimal external tariffs of the member countries

in one FTA 1f on non-member countries k and l is:

τ 1f
i =

3 ek
14
− 5 ej

14
+

3 el
14

and τ 1f
j =

3 ek
14
− 5 ei

14
+

3 el
14

(9)

Compared to the multilateral tariffs, there are now separate weights on each country’s

endowment compared since the FTA member countries can impose a different external tariff

on the outside countries. The external tariff increases with the endowments of the non-

member countries k and l, but decreases with the endowment of its own partner (i or j). The

positive effect of the non-member’s endowment on the external tariff follows the same logic

as the positive effect of countries’ endowment on the multilateral and status quo tariffs.

When a country signs two FTAs 2f (example
〈
{ihjk}

〉
), the optimal external tariffs of

the member countries on non-member country l are:

τ 2f
i =

11 el
23
− 5 ek

23
− 5 ej

23

τ 2f
j =

11 el
23
− 5 ek

23
− 5 ei

23

τ 2f
k =

11 el
23
− 5 ej

23
− 5 ei

23

(10)

Similar to the one FTA case, here the external tariff increases with the endowment of

the non-member country l but decreases with the endowment of its own partner (i, j, or k).

The difference here is the tariff’s sensitivity to these endowments. This 2f external tariff is

15This multiple configuration situation happens 4 times: when there are two total FTAs and country i is
in one of them, when there are three total FTAs and country i is in one and two of them, and when there
are four total FTAs and country i is in two of them.

16As an example, when there are four FTAs in total and country i is included in one FTA,
〈
{jhikl, kl}

〉
is the combination where country j is in an FTA with three other countries while countries k and l have
an FTA together. Another description possibility is

〈
{jhil, khjl}

〉
. A second example is when there are five

FTAs in total and country i is included in two FTAs,
〈
{khijl, jhil}

〉
. Here country i and country l each have

two FTAs with countries j and k, while j and k are in FTAs with all countries. Another alternate way of
writing this combination is

〈
{jhikl, khil}

〉
where all of j’s FTAs are grouped together first. As such, figure 7

provides a more direct presentation of these trade regimes.
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the same tariff that country i will extend to outside country l if it it is in a free trade area

with countries j and k, where all these three countries have FTAs with each other (trade

regime
〈
{ihjk, jk}

〉
). Imposing symmetry, the tariff complementarity effect applies here as

well: τ 2f < τ 1f < τΦ.

2.4 Tariff Non-negativity Condition

It should be noted that both the multilateral and regional tariffs under this model can be

optimally negative. This is because the home country’s import good price is inversely related

to the exports it receives from its trading partners, ej and ek (equation (5)). So if the partner’s

endowment is too large, in order to keep the home country’s import good price low, it might

be optimal for country i to subsidize trade from its outside countries by charging a negative

external tariff. For example, negative tariffs happen for 1f when i’s partner j’s endowment

ej becomes larger than 6
5

relative to the non-members’ endowments (ek or el) or when the

outside country k or l’s endowments become smaller than 2
3

relative to the FTA member

j’s endowment ej. For 2f tariffs this happens when i’s FTA partners j or k’s endowments

become larger than 6
5

relative to the non-members’ endowment (el) or when outside country

l’s endowment becomes smaller than 10
11

relative to the FTA members. This applies to 1m

and 2m tariffs as well. Since this paper is focusing on tariffs and not export subsidies, a

non-negativity condition will be imposed. The 2-FTA tariff condition 2f (equation (10))

is the most stringent and will be used to inform the assumption for non-negative tariffs:

min{ei, ej, ek, el} ≥ 10
11

max{ei, ej, ek, el}.17

The next section introduces the multilateralism country incentives and its stable Nash

equilibrium. The first equilibrium employs a simple asymmetry assumption with two country

types following S&Y and then includes a medium country as a third country type.

3 Multilateral Trade Agreements

The country incentives for multilateral trade agreements can be shown as follows:18

Lemma 1. Let country i be a member of the multilateral agreement with country j under

regime rM but not under regime vM and let the status of countries k, and l be the same under

17This non-negativity condition is more restrictive than the 3-country model. This implies that in this
4-country model, countries have to be more homogeneous in size otherwise it would be optimal for trade to
be subsidized in order to keep prices low.

18Welfare levels are reported in Appendix C.1 and are used to prove the following lemma.
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both regimes. Then the following holds under multilateralism:

(i) ∂4ωi(rM−vM )
∂ei

≥ 0;

(ii) ∂4ωi(rM−vM )
∂ej

≤ 0; and

(iii) ∂4ωi(rM−v)
∂ex

≤ 0 for ex = ek, el

In point (i), as the home country’s endowment (i in this case) increases, their marginal

welfare from signing one more multilateral trade agreement increases. This is because they

become smaller importers relative to their exports thereby weakening their market power.

Their trade liberalization loss decreases compared to their liberalization gain in export surplus

since their own tariff reduction now applies to a smaller amount of imports.

On the other hand, when the endowment of the home country’s potential partner (j)

increases (in point (ii)), their marginal welfare from signing one more multilateral trade

agreement decreases. This is because the home country becomes the bigger importer with

more market power compared to its partner, meaning that the home country’s liberalization

loss is bigger due to the tariff reduction applying to a larger amount of imports. As such

lemma 1 implies that countries prefer to form multilateral agreements with countries stronger

in market power (with smaller endowments):

ωi(ij
xM) ≥ ωi(ik

xM) iff ej ≤ ek, x = 1, 2 (11)

In point (iii), a country’s multilateral incentives to both outside countries’ endowments

are always negative. This is because under multilateralism countries i and j have to extend

their negotiated tariffs to outside countries k and l. So as either countries k and l become

weaker in market power (or gets larger in endowments), the smaller will be the export surplus

increase that countries i and j get from the multilateral agreement since countries k and l

now gain greater access to their markets.19

3.0.1 Baseline Equilibrium under Multilateralism

The stable Nash equilibrium under multilateralism will be solved under two different endow-

ment asymmetry assumptions. First, this paper follows the asymmetric endowment pattern

assumed by S&Y in the 3-country model with two country types as a baseline: three coun-

tries (denoted by s, s′, and s̄) who have larger endowments and thus are smaller importers

19These incentive results are the same as the S&Y multilateralism incentives in their 3-country model.
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with weaker market power compared to a third (denoted by l).20 The relative size of the

larger importer will be constrained by the tariff non-negativity assumption mentioned earlier

(equation (10)). For ease of reference, the larger endowment country will now be referred to

as the smaller importer country with weaker market power and vice versa.

Next, the endowment pattern is expanded to include medium country: two smaller coun-

tries (denoted by s and s′), one large country with more market power (denoted by l), and

one medium country whose endowment and thus market power is the average of a small

and large country. This more diverse country type assumption will allow for a richer set of

predictions, particularly for the MFN effect on regional trade agreement outcomes.

The following endowment asymmetry for the countries is employed for the baseline equi-

librium:

Assumption 1.

el =
e

θ
≤ es = es′ = es̄ = e and 1 ≤ θ ≤ 11

10
(12)

For the stable equilibrium, we start by testing the stability of global free trade. Under

assumption 1, we see that either the large country or one of the small country (say s) will

have a profitable deviation from 〈{F}〉 to
〈
{ss̄s′M}

〉
or
〈
{s̄s′lM}

〉
:

4 ωs(F − {s̄s′lM}) < 0 and 4 ωl(F − {ss̄s′M}) < 0 for all θ (13)

In fact, being the outside country is the most profitable for both the large and one of the

small countries:21

Lemma 2. Under assumption 1, the welfare from being the outside country while the others

are in a multilateral agreement is the highest over all other regimes for the large country

(
〈
{ss̄s′M}

〉
) and one of the small countries (say s in

〈
{s̄s′lM}

〉
):

ωl({ss̄s′M}) > max(ωl(F ), ωl({s̄s′lM}), ωl({s̄s′M}), ωl({s′lM}), ωl(Φ}) and

ωs({s̄s′lM}) > max(ωs(F ), ωs({ss̄s′M}), ωs({s̄s′M}), ωs({s′lM}), ωs(Φ})
(14)

The stable equilibria from multilateralism can be stated in the following proposition and

is illustrated in figure 5 (see Appendix B.2 for proof):

20This notation is completely opposite to S&Y’s notation. In S&Y’s 3-country model the larger endowment
countries (who are thus smaller importers) are termed l and l′ while the smaller endowment country is termed
s. I switched the notation because in this competing exporter framework, a country’s import volume defines
how much more market power it has and thus the tariff it can charge.

21Welfare levels are reported in Appendix B.1 and are used to prove the following lemma along with
assumption 1.
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Proposition 1. The unique stable Nash equilibrium under 4-country multilateralism when

countries are symmetric is a multilateral agreement with three countries while the fourth

country stays out. This fourth country has a profitable incentive to not participate in the

agreement and free ride from its benefit.

There are two stable Nash equilibrium outcomes under 4-country multilateralism when coun-

tries are asymmetric given assumption 1. When countries are similar in market power, both

these agreements are stable. The first is an agreement with all small countries while the large

country stays out (
〈
{ss̄s′M}

〉
) and the second agreement involves the large country while

one small country stays out (
〈
{s̄s′lM}

〉
). The small country’s decision to not participate in

the agreement is driven by the free rider effect while the large country’s decision is due to

its market power. When countries diverge further, the large country chooses to stay out of

multilateral agreements permanently and only the agreement with small countries is stable.

Formally, the stable Nash equilibrium under 4-country multilateralism and assumption 1 is:

(i)
〈
{ss̄s′M}

〉
and

〈
{s̄s′lM}

〉
are both stable when θ ≤ θl({s̄s′lM} − {s̄s′M}).

(ii)
〈
{ss̄s′M}

〉
is uniquely stable when θ θl({s̄s′lM} − {s̄s′M}).

When all four countries are symmetric, one of them will choose to stay out of multilateral

agreements. As the country sizes differ moderately, there are two stable equilibria: one where

a small country has an incentive to stay out of the multilateral agreements and another where

the larger country stays out. When the degree of asymmetry is sufficiently large, the larger

country will have an incentive to always stay out of the agreements. The symmetric and small

country’s decisions highlight the free rider effect from the MFN clause. It has been shown in

lemma 1 that small countries always have an incentive to sign multilateral agreements with

larger countries. However, here these countries can achieve higher welfare by staying out

and free-riding from the trade liberalization benefits of the other three countries regardless

of size.

This result is a departure from S&Y where global free trade is a stable outcome when

countries are symmetric and moderately similar in size. One of their main results is the im-

portance of country asymmetries in determining trade agreement incentives and they drew

this conclusion from global free trade being the unique stable Nash equilibrium in multilater-

alism and regionalism when countries are symmetric. As country market power asymmetry

increases in their model, the bigger country with more market power will ultimately choose

to stay out thereby explaining the breaking down of trade agreements. In my model, I show
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a second mechanism at work by adding one more country–the free rider effect–which is a

reflection of a country’s absolute level of market power.

Starting from the symmetric case, the intuition behind the fourth country’s decision to

stay out of the agreements can be summarized into two factors. First, if the fourth country

joins the resultant trade regime will be global free trade and it will not face any tariffs from its

trading partners. This is the marginal benefit of joining: its exporters will have more market

access to partner countries and its consumers can buy cheaper import goods. However, it

will also no longer receive any tariff revenue. This is its marginal cost of joining. With four

countries, its marginal cost of joining is larger than its marginal benefit. With three countries

the reverse result is true.

To see the difference between the three and four country models, I present the symmetric

multilateral and status quo tariffs in each. In the three country model each symmetric country

makes up a third of the world and if the third country stays out the resultant two-country

multilateral tariff is e
7
. At this level of tariff which its consumers and exporters have to face,

the country is better off joining and forgoing its status quo tariff revenue at e
4
.

In the four country world however, the resultant three-country multilateral tariff if the

fourth country stays out is now e
13

, half of the initial two-country tariff in the three country

model. Now the revenue it can generate from charging the status quo tariff at e
5

outweighs

the cost its consumers and exporters face with such a small three-country multilateral tariff.

This change in equilibria is driven by the low multilateral tariff. The extent of liberalization

by three countries who make up three fourths of the world is a lot more and this makes it

profitable for the outside country to free ride in the four country model instead of in the

three. This result can be summarized in the following proposition:

Proposition 2. Global free trade is no longer a multilateral trade agreement equilibrium due

to the free rider effect in 4-country multilateralism. One country, regardless of market power,

will choose to stay out of the multilateral agreement and free ride from its trading partners

who are in the agreement. This equilibrium is stable when all countries are symmetric or

moderately different in market power. This result is a departure from 3-country multilaralism

where global free trade is an equilibrium. The free rider effect has important implications for

multilateral trade agreements outcomes.

It is important to note that these results highlight the structure of the competing exporter

framework of this model. Countries have overlapping export goods (each pair of countries

have three common export goods) but no overlapping import goods. As such, the sole

importer country can charge a high tariff on its imports by being outside of the multilateral
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agreements but benefit from new market access negotiated by the participating countries.

While this overlapping exports feature is also present in the 3-country model its effects are

more pronounced here due to the introduction of one additional country and one additional

traded good. As such a similar increment in the endowment asymmetry parameter θ in a 4-

country model will have larger effects on the differences in market power and the multilateral

liberalization (thus free rider effect) than in a 3-country model.

3.0.2 Equilibrium under Multilateralism with diverse country types

Now the following endowment asymmetry for the countries is assumed to include a medium

country. For simplicity, the medium country’s size is assumed to be the average of the small

and large countries.

Assumption 2.

el =
e

θ
≤ em =

1

2
el +

1

2
e ≤ es = es′ = e and 1 ≤ θ ≤ 11

10
(15)

For the stable equilibrium, we start by testing the stability of global free trade. Under

assumption 2, we see that either the large, medium, or one of the small country (say s) will

have a profitable deviation away from 〈{F}〉:

4ωl(F−{ss′mM}) < 0, 4ωm(F−{ss′lM}) < 0 and 4ωs(F−{s′mlM}) < 0 for all θ (16)

Similarly, being the outside country is the most profitable for all of these countries:22

Lemma 3. Under assumption 2, the welfare from being the outside country while the others

are in a multilateral agreement is the highest over all other regimes for all country types:

ωl({ss′mM}) >max(ωl(F ), ωl({smlM}), ωl({ss′lM}), ωl({ss′mM}), ωl({ss′M}),

ωl({smM}), ωl({slM}), ωl({mlM}), ωl(Φ})

ωm({ss′lM}) >max(ωm(F ), ωm({smlM}), ωm({ss′mM}), ωm({ss′mM}), ωm({ss′M}),

ωm({smM}), ωm({slM}), ωm({mlM}), ωm(Φ}) and

ωs({s′mlM}) >max(ωs(F ), ωs({smlM}), ωs({ss′lM}), ωs({ss′mM}), ωs({ss′M}),

ωs({smM}), ωs({s′mM}), ωs({slM}), ωs({s′lM}), ωs({mlM}), ωs(Φ})

(17)

22Welfare levels are reported in Appendix B.2 and are used to prove the following lemma along with
assumption 2.
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The stable equilibria from multilateralism can be stated in the following proposition and

is illustrated in figure 6 (see Appendix B.3 for proof):

Proposition 3. In a stable Nash equilibrium under 4-country multilateralism and more di-

verse country assumption 2, the free rider effect dominates initially when countries are more

similar in market power. Trade regimes where one of each country type chooses to stay out

are all stable: (
〈
{ss′mM}

〉
for the large,

〈
{ss′lM}

〉
for the medium, and

〈
{smlM}

〉
for the

small).

When countries are more divergent in market power, the larger countries choose to stay

out permanently. First the large country stays out of its agreement with the small countries

(
〈
{ss′lM}

〉
) and then its agreement with the small and medium countries (

〈
{smlM}

〉
). When

the country differences increase further, the medium country also chooses to stay out resulting

in just a multilateral agreement between the small countries.

Formally, the stable Nash equilibrium under 4-country multilateralism and assumption 2 is:

(i)
〈
{ss′lM}

〉
,
〈
{smlM}

〉
, and

〈
{ss′mM}

〉
are stable when θ ≤ θl({ss′M} − {ss′lM}).

(ii)
〈
{smlM}

〉
and

〈
{ss′mM}

〉
are stable when θ ∈ (θl({ss′M} − {ss′lM}), θl({smM} −

{smlM})].

(iii)
〈
{ss′mM}

〉
is uniquely stable when θ ∈ (θl({smM}− {smlM}), θm({ss′M}− {ss′mM}).

(iv)
〈
{ss′M}

〉
is uniquely stable when θ > θm({ss′M} − {ss′mM}).

While the main results do not change from Proposition 1, the additional country type

allows for both the free rider and market power asymmetry effects to be observed in stages.

When countries are similar in sizes, any one of the three country types has an incentive

to stay out and free ride. This results in multiple equilibria. As market power asymmetry

diverges, the large country with more market power will choose to stay out permanently.

When market power asymmetry is at its most divergent, the medium country will choose to

stay out permanently as well and the smaller countries are left in a multilateral agreement

with each other.

4 Regional Trade Agreements

To analyze the regional trade agreements in this model, I start with some general observations

about the country incentives. Assuming countries are symmetric (ei = e for all i = a, b, c, d),
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table 3 presents the symmetric welfare levels calculated from the trade regimes in table 2

and figure 7.23 A few observations can be drawn:

1. When a country does not participate in any FTAs (going down the second column),

its welfare monotonically increases as the total number of FTAs being signed by other

countries increases. This is due to the tariff complementarity effect mentioned earlier.

The outside country does not give up its market access and treats the other countries

on an MFN basis by extending its status quo tariff. On the other hand, it benefits from

the decreasing external tariffs as the number of trade agreements signed by the other

countries increase.

2. When a country has already signed an agreement with all the available countries (going

down the last column), any subsequent trade agreements made between its partner

countries with each other will decrease its welfare. This is because with each new trade

agreement it will have to share its access to its partner’s market with another country.

3. When a country is actively involved in signing trade agreements, i.e. being a part of

every new FTA signed (moving across the diagonal), its welfare increase or decrease

is path-dependent. A country’s welfare increases with the new FTAs when it is not

signing on to become a spoke country. Welfare also increases for a hub country when

the number of its spokes increase.

Total welfare of countries in all the trade regimes are presented in table 4. Total welfare

is higher under global free trade and lowest under status quo.

Relaxing the symmetry assumption, the country incentives for FTAs are established be-

low.24

Lemma 4. Let country j be an FTA partner of country i under regime r but not under

regime v and let the status of countries k and l be the same under both regimes. Then the

following holds under regionalism: ∂4ωi(r−v)
∂ej

≤ 0 ≤ ∂4ωi(r−v)
∂ei

.

Similar to the multilateral trade agreement incentives, as the home country’s endowment

(i in this case) increases their welfare gain from signing one more trade agreement increases.

On the other hand, when the endowment of the home country’s potential partner (j) in-

creases, their welfare gain from signing an FTA with that partner decreases. So lemma 4

23The fractions have been converted to decimal points for easy reference. Actual fractions are shown in
Appendix C.

24Welfare levels are reported in Appendix B.1 and are used to prove the following lemmas.
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implies that countries prefer to form FTAs with larger countries:25

ωi(ij) ≥ ωi(ik) iff ej ≤ ek (18)

Country FTA incentives with respect to both outside countries’ endowments depends on

whether the outsiders already have an FTA with the potential partner or not:

Lemma 5. Let country j be an FTA partner of country i under regime r but not under

regime v and let the status of countries k and l be the same under both regimes. Then the

following holds under regionalism:

(i) ∂4ωi(r−v)
∂ex

≤ 0 for ex = ek, el if country x is an FTA partner of country j under regimes

r and v; whereas

(ii) ∂4ωi(r−v)
∂ex

≥ 0 for ex = ek, el if country x is not an FTA partner of country j under

regimes r and v.

When the outside countries (k and l) have an FTA with i’s potential partner j, these

outsiders already have free access to j’s market. So as the outsiders’ endowment increases,

the trade liberalization benefit from i’s FTA with j decreases since i and the outsiders export

the same goods to j. If the outsiders do not have an FTA with j, their increase in endowment

means that they now have a bigger incentive to sign FTAs since their export surplus gain

from FTAs are now higher. So country i has a strategic advantage from an FTA with j since

i and the outsiders are competitors for j’s market. These FTA incentives are the same as

the 3-country model.

Since the full hub country enjoys exclusive market access to all its spoke countries, the

lemma below shows that it has no incentive to unilaterally revoke any or all of its FTAs with

its spokes. However, a full hub regime is not stable since its spoke countries will unilaterally

deviate away from the regime.

Lemma 6. Welfare from full hub regime, ωi({ihjkl}), is the highest for country i compared

to all other trade regimes, for all i, j, k, l = a, b, c, d. However, a spoke in a full hub regime

will always unilaterally deviate away ωj({ihkl} − {ihjkl}) > 0, for all i, j, k, l = a, b, c, d. As

such, a full hub regime is not stable.

25See lemma A-2a, Appendix A.2, for the incentives of the 3-country model.
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4.0.1 Baseline Equilibrium under Regionalism

In deriving the stable agreements under regionalism, I start with the baseline endowment

assumption 1 as well as the circumstances under which global free trade is stable. Since it

has been established from lemma 4 and equation (18) that countries prefer FTAs with larger

countries, the following lemma for the three smaller importer countries and their incentives

towards global free trade can be stated:26

Lemma 7. Under assumption 1, smaller countries have no unilateral or joint deviations

away from global free trade under regionalism.

Lemma 7 shows that the stability of global free trade depends on the preferences of the

large importer country. By direct calculation,

4 ωl(F − {shls̄s
′
, s′hls̄}) ≥ 0 iff θ ≤ θl(F − {shls̄s

′
, s′hls̄}) = 1.07676;

4 ωl(F − {shls̄s
′
, s̄s′}) ≥ 0 iff θ ≤ θl(F − {shls̄s

′
, s̄s′}) = 1.06353 and

4 ωl(F − {shs̄s
′
, s̄s′}) ≥ 0 iff θ ≤ θl(F − {shs̄s

′
, s̄s′}) = 1.0139

(19)

The large country has a profitable deviation away from having two FTAs to none at all

(4ωl({shls̄s
′
, s′hls̄}−{shs̄s′ , s̄s′}) < 0; for all θ). It also has a profitable deviation from having

one FTA to none at all(4ωl({shls̄s
′
, s̄s′} − {shs̄s′ , s̄s′}) < 0 for all θ). As such, together with

equation (46) we can show that global free trade is stable when the large country decides

to stay out iff θ < θl(F − {s̄hss
′
, ss′}). The proposition for stable Nash equilibria under

regionalism is follows (the rest of the proposition is proven in Appendix B.4):27

Proposition 4. The unique stable Nash equilibrium under 4-country regionalism when coun-

tries are symmetric is global free trade. There are three stable Nash equilibrium outcomes

when countries are asymmetric given assumption 1. When countries are similar in market

power, global free trade is again the stable outcome. When countries are moderately divergent

in market power, the large country stays out leaving the smaller countries in a free trade area

with each other (
〈
{s̄hss′ , ss′}

〉
).

Formally, the stable equilibrium under 4-country regionalism and assumption 1 is:

(i) 〈{F}〉 is uniquely stable when θ ≤ θl(F − {s̄hss
′
, ss′}).

(ii)
〈
{s̄hss′ , ss′}

〉
is uniquely stable when θ > θl(F − {s̄hss

′
, ss′}).

26See proof in Appendix B.4.
27For comparison, the equilibrium results of S&Y’s 3-country model are reproduced in appendix A.2.
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Figure 8 illustrates the stable Nash equilibrium for the 4-country model. Part (i) shows

that global free trade is stable when countries are very similar in size. When countries are

more different in sizes in part (ii), the large country chooses to stay out of FTAs and the

smaller countries form FTAs with each other. This is because the large country receive higher

welfare from charging the smaller countries its status quo tariff, even though MFN is binding,

than forming FTAs with them.

Figure 11 compared both the stable equilibrium under 4-country regionalism and multi-

lateralism. Here we see that global free trade is only achievable under regionalism due to the

free-rider effect in 4-country multilaterliam. The general result from S&Y still holds here: a

country that is reluctant to enter into trade agreements has a greater incentive to stay out of

global free trade under multilateralism than regionalism. This result still holds with better

incorporation of MFN effects, .

4.0.2 Equilibrium under Regionalism with diverse country types

Now the more diverse country type assumption 2 is applied. Similar to the previous section,

the smaller countries have no unilateral or joint profitable deviations away from global free

trade and the large country determines the stability of global free trade. The following

proposition presents stable Nash equilibria under regionalism:28

Proposition 5. In a stable Nash equilibrium under 4-country regionalism and more diverse

country assumption 2, there are three stable equilibria. When countries are symmetric and

similar in market power, global free trade is stable. When countries are moderately divergent

in market power, the large country with the most market power stays out permanently leaving

the medium and small countries in a free trade area with each other. When market power

asymmetry is large, the medium country leaves and the small countries are left in an FTA.

Formally, the stable Nash equilibrium under 4-country regionalism and assumption 2 is:

(i) 〈{F}〉 is uniquely stable when θ ≤ θl(F − {ss′m}).

(ii) 〈{ss′m}〉 is stable when θ ∈ (θl(F − {ss′m}), θm({ss′} − {ss′m})].

(iii) 〈{ss′}〉 is uniquely stable when θ > θm({ss′} − {ss′m}).

Figure 9 illustrates the stable Nash equilibrium for the 4-country model with more country

types. These results highlights the market power asymmetry effect and are intuitive since

28See Appendix B.5 for proof.

21



the country with the largest market power first exits from trade agreements followed by the

country with the second largest market power. To investigate the effects of the MFN clause,

the MFN restriction will be removed from the countries’ trade agreement decisions and the

resulting stable equilibria will be compared to these results.

5 Regional Trade Agreements without the MFN clause

The removal of the MFN clause allows for discriminatory tariffs in the presence and absence

of FTAs. It results in two changes to the baseline model. First, the tariffs by countries who

are not in any FTAs (status quo, φ) are no longer constrained by MFN. Second, countries in

an FTA do not have to extend the same MFN tariff to the outside countries. Super-script N

is used to denote the non-MFN regimes.

Without MFN, country i’s optimal status quo tariffs (τNΦ
ij , τNΦ

ik , τNΦ
il ) to impose on their

trading partners should solve arg maxωi(Φ
N) where

τNΦ
ij =

2 ej
5
− ek

10
− el

10

τNΦ
ik =

2 ek
5
− ej

10
− el

10

τNΦ
il =

2 el
5
− ek

10
− ej

10

(20)

Note that when endowments are symmetric the non-MFN status quo tariff is the same as

the MFN status quo tariff from equation (6), at e
5
. But without the symmetry assumption,

country i now adjusts its status quo tariff tΦij in two ways: (1) positively with the endowment

change of the country it is imposing the tariff on (country j) due to j’s lower foreign export

supply elasticity (or higher export surplus) from its increased endowment, and (2) negatively

towards the outside country’s endowment (country k) as a result of tariff complementarity

and in order to keep the price of its own imports low.

When two countries (say i and j) sign an FTA, the external tariffs of country i are not

longer constrained to be the same on non-member countries k and l (τN1f
ik 6= τN1f

il ):

τN1f
ik =

13 ek
28
− 5 ej

14
− el

28
and τN1f

il =
13 el
28
− 5 ej

14
− ek

28
(21)

Compared to the external tariffs under MFN in equation (9), there are now separate

weights on each of the outside countries’ endowments. The non-MFN external tariff increases

more with the endowment of the specific country it is applied on compared to the endowment
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of the second outside country. So if country k is smaller than country l, country i’s tariff on

k will be higher relative to country i’s tariff on l (τN1f
ik > τN1f

il if ek < el).

Similar to before, smaller countries prefer to form FTAs with larger countries:29

Lemma 8. Let country j be an FTA partner of country i under regime without MFN rN but

not under regime without MFN vN and let the status of countries k and l be the same under

both regimes. Then the following holds under regionalism: ∂4ωi(rN−vN )
∂ej

≤ 0 ≤ ∂4ωi(rN−vN )
∂ei

.

Additionally, all hub and spoke regimes are no longer stable since every spoke country,

regardless of size, will have an incentive to deviate away.30

Lemma 9. All hub and spoke regimes are no longer stable. Any spoke country, regardless of

size, will have a profitable deviation away.

5.1 Equilibrium under Non-MFN Regionalism

Equilibrium under the more diverse country type assumption 2 is presented here. The equi-

librium under the more limited asymmetry assumption 1 is not included because the MFN

and non-MFN equilibrium results are the same. This is due to the more limited country type

assumption of one large country and three identical small countries. As established before,

the large country determines the stability of trade agreements since it has more market power

and the smaller countries always want to sign trade agreements with it. However, its decision

to sign an FTA with a small country do not change with or without MFN because the small

countries are all identical. So when the large country is in an FTA without MFN, it still

treats both the outside small countries the same since they are identical in size even though

it can discriminate against them individually. As such, in order to capture the effects of

MFN by changing the FTA incentives of the large country, a medium country is introduced.

The proposition for stable Nash equilibrium under regionalism without the MFN clause is as

follows (the rest of the proposition is proven in Appendix C.2):

Proposition 6. Comparing the equilibrium with and without MFN, small countries are ex-

cluded more from trade agreements more often under regionalism with the MFN clause. The

free trade area equilibrium between medium and small countries is stable over a larger pa-

rameter space without the MFN clause.

Formally, the stable equilibrium for non-MFN regionalism given assumption 2 is:

29Welfare levels are reported in Appendix C and are used to prove the following lemmas.
30See Appendix C.2 for proof.
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(i) 〈{F}〉 is uniquely stable when θ ≤ θl(F − {ss′m}).

(ii) 〈{ss′m}〉 is stable when θ ∈ (θl(F − {ss′m}), θm({ss′N} − {ss′m})] and θm({ss′N} −
{ss′m}) > θm({ss′} − {ss′m})

(iii)
〈
{ss′N}

〉
is uniquely stable when θ > θm({ss′N} − {ss′m}).

Figure 12 illustrates the stable Nash equilibrium without MFN. Compared to the equilib-

rium with MFN, the parameter space under which global free trade is stable does not change.

The differences come after the large country chooses to stay out of agreements when countries

are moderately different in size. Without the MFN clause, there is a larger parameter space

where the free trade area between the medium and small countries is stable. This is because

the cost of staying out of trade agreements without MFN is higher for the medium country

due to the discriminatory tariffs. As such, the medium country will stay in the free trade

area with the small countries more and the small countries will be excluded less from trade

agreements. Figure 13 illustrates both the stable equilibria for regionalism with and without

the MFN clause.

Proposition 6 might lead to the conclusion that the MFN clause does not benefit small

countries. The following proposition provides a total welfare perspective. If countries stayed

in the same trade regimes in the MFN and non-MFN equilibrium, their total welfare is

higher under MFN. However, total welfare is lower under MFN for the countries whose

trade regimes switched. The total welfare of the free trade area between small and medium

countries without MFN (
〈
{ss′mN}

〉
) is higher than total welfare of an FTA between the

small countries in MFN (〈{ss′}〉). As such, this paper cannot conclude that removing the

MFN clause from regional trade agreements is socially optimal. The following proposition

can be stated:31

Proposition 7. If there is no regime change, total welfare of stable trade equilibrium regimes

under the MFN clause is higher than or equal to total welfare without the clause. Total welfare

under global free trade is the same with or without MFN. Total welfare under MFN is lower

than without MFN when there is a regime change from an FTA between the small countries

in MFN (〈{ss′}〉) to the free trade area between small and medium countries without MFN

(
〈
{ss′mN}

〉
). Under assumption 2,

31See Appendix for proof.
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∑
el,em,es,es′

ω(ss′m) >
∑

el,em,es,es′

ω(ss′mN) for all θ,

∑
el,em,es,es′

ω(ss′) >
∑

el,em,es,es′

ω(ss′N) for all θ, and

∑
el,em,es,es′

ω(ss′) <
∑

el,em,es,es′

ω(ss′mN) for all θ

(22)

6 Conclusion

Recently, there has been a huge increase in regional trade agreements but multilateral nego-

tiations have stalled. The literature studying the change in country incentives towards these

trade agreements has established market power asymmetry as one important determinant.

This means that trade agreements fail only when countries with more market power opts out.

Regional and multilateral trade agreements are governed by the MFN clause to varying de-

grees and the MFN clause can create free-riders. By presenting a 4-country model that better

incorporates the MFN clause, I show that the free rider effect is another avenue for trade

agreements failure. I also allow for more diverse country types and analyze the contribution

of the MFN clause to the stable equilibrium outcomes of regional trade agreements.

In my model, the free rider effect eliminates global free trade as a equilibrium in multi-

lateral trade agreements. When symmetric in market power, any country will choose to stay

out and free ride from the trade liberalization benefits of its partners. When countries are

similar in size, any of the small, medium, or large country has the same free rider incentive

to stay out. This is a departure from S&Y, the original model this paper is based on. Under

regional trade agreements, smaller countries are excluded more from trade agreements under

the MFN clause. While this result implies that the removal of the MFN clause would allow

for more trade agreements between small and larger countries, this outcome is not necessarily

socially optimal. If there is no regime change between the MFN and non-MFN equilibria,

total welfare is higher when trade agreements abide by the MFN clause. However this is not

true when there is a trade regime change. The total welfare of the free trade area between

small and medium countries without MFN (
〈
{ss′mN}

〉
) is higher than total welfare of an

FTA between the small countries in MFN (〈{ss′}〉).
There is scope for future work with this model. First, the endowment asymmetry assump-

tion employed in this paper abstracts from the principal supplier issue, which is a negotiation

clause within the WTO whereby only the importing country is only required to negotiated
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with the main principal suppliers of its import good. Second, Bagwell and Staiger (1999a)

highlights the necessity of reciprocity as well as MFN to achieve optimal tariffs. This model

does not address reciprocity and instead models country agreements by their joint maximiza-

tion. Third, this paper simplifies the trade liberalization options available to countries since

in actuality a country can simultaneously engage in both regional and multilateral trade

liberalizations. This will understandably complicate each country’s individual choice sets.

Figure 1: Number of WTO-notified Regional Trade Agreements from 1947-2013, both
active and currently in negotiations

Source: Secretariat (n.d.)
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Figure 2: Three Country Model in Status Quo Trade Regime: country i has to apply the
same status quo (MFN) tariff to the other two countries j and k.

Figure 3: Three Country Model in FTA Trade Regime between countries i and j: FTA
countries i and j eliminate their mutual tariffs while extending individually determined
external tariffs tik and tjk to outside country k. Country k applies status quo tariffs to i

and j, which have to be the same under MFN.
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Figure 4: Four Country Model in FTA Trade Regime between countries i and j: FTA
countries i and j eliminate their mutual tariffs while extending individually determined

external tariffs tik, til, tjk and tjl to outside countries k and l. Due to MFN applying now on
FTA countries as well, for country i both its external tariffs have to be the same tik = til.

Table 1: Welfare Levels of 4-Country Multilateral Trade Regimes under Symmetry

Total Countries in Agreement Participation of Country i in Agreement

Out In

Zero
〈{Φ}〉 N/A

33.0α e− 1.14 e2 N/A

Two
〈{klm}〉 〈{ijm}〉

3.0α e− 1.1341 e2 3.0α e− 1.1386 e2

Three
〈{jklm}〉 〈{ijkm}〉

3.0α e− 1.1201 e2 3.0α e− 1.1338 e2

Four
N/A 〈{F}〉

N/A 3.0α e− 1.125 e2
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1 Θm
1 = θl({s̄s′lM} − {s′s̄M}) 11

10

Multilateral Agreements

between small countries (ss̄s′M)

or between large and two small

countries (s̄s′lM) Multilateral Agreement between two small countries (s′s̄M)

Figure 5: Stable Agreements under Multilateralism

1
θl
(
{ss′M} − {ss′lM}

)
θl
(
{smM} − {smlM}

)θm
(
{ss′M} − {ss′mM}

)
11
10

{ss′lM},
{smlM},
{ss′mM}

{smlM},
{ss′mM} {ss′mM} Multilateral Agreement between small countries {ss′M}

Multilateral Agreements

between small and large countries {ss′lM},
between small, medium, and large countries {smlM},
and between small and medium countries {ss′mM}

Figure 6: Stable Agreements under Multilateralism

1 Θ1 = θl(F − {s̄hss
′
, ss′}) 11

10

Global

Free Trade

FTA between

small countries (s-s̄-s’ )

Figure 8: Stable Agreements under Regionalism
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1 θl(F − {ss′m}) θm({ss′m} − {ss′}) 11
10

Global

Free Trade

3 FTAs between small

and medium countries {ss’m}
FTA of just small countries

{ss’}

Figure 9: Stable Agreements under Regionalism given more diverse country types
(assumption 2)

1
Multilateralism

Regionalism

Θm
1 = θl({ls′s̄M} − {s′s̄M})

Θ1 = θl(F − {s̄hss
′
, ss′})

11
10

Global

Free Trade
FTA between

small countries (s-s̄-s’ )

Multilateral Agreements

between small countries (s-s’-s̄)

or between large and two small

countries (s’-s̄− l)

Multilateral Agreement between small countries (s-s’-s̄)

Global Free Trade happens

only under regionalism

Figure 10: Comparison of Stable Agreements under 4-Country Regionalism and
Multilateralism
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1 θNl (F − {ss′m}N) = θl(F − {ss′m}N) θNm({ss′m} − {ss′}N) 11
10

Global
Free Trade

3 FTAs between small
and medium countries {ss’m}N

FTA of just small countries
{ss’}N

Figure 12: Stable Agreements under Regionalism with no MFN clause given more diverse
country types (assumption 2)

1
Multilateralism

Regionalism

θR1 θR2θM1 θM2 θM3 11
10

Global Free Trade
3 FTAs between small

and medium countries {ss’m}
FTA of just small countries

{ss’}

Multilateral Agreements

between small and large countries {ss′lM},
between small, medium, and large countries {smlM},
and between small and medium countries {ss′mM}

Global Free Trade happens

only under regionalism

Note: θM1 = θl({ss′M} − {ss′lM}), θM2 = θl({smM} − {smlM}), θM3 = θm({ss′M} − {ss′mM}),

θR1 = θl(F − {ss′m}), θR2 = θm({ss′m} − {ss′})

Figure 11: Comparison of Stable Agreements under 4-Country Regionalism and
Multilateralism given more diverse country types (assumption 2)
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1
Without

MFN

With

MFN

θR1 = θN1
θR2 θN2 11

10

Global

Free Trade

3 FTAs between small

and medium countries {ss’m}
FTA of just small countries

{ss’}

Global Free Trade
3 FTAs between small

and medium countries {ss’m}N
FTA of just

small countries {ss’}N

Small countries are left out of less

trade agreements without MFN

Note: θR1 = θN1 = θNl (F − {ss′m}N ) = θl(F − {ss′m}), θR2 = θm({ss′m} − {ss′}), θN2 = θNm({ss′m}N − {ss′}N )

Figure 13: Comparison of Stable Agreements under Regionalism with and without the
MFN clause given more diverse country types (assumption 2)
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A Appendix: Baseline Model Results and Replication

Discrepancy

A.1 Replication Discrepancy

I was able to replicate all of S&Y’s welfare functions for both bilateralism and multilateralism

as detailed in Appendix A.1, S&Y. However, when taking the difference across these welfare

functions some of my calculations are not the same as S&Y. This appendix section explores

this discrepancy. Specifically, the discrepancies are:

1. The welfare difference in moving to global free trade from being in an FTA,4wi(F−ij).
In S&Y, 4wi(F − ij) = 101

6

(
e
22

)2
whereas in my calculations 4wi(F − ij) = 101

6

(
e
44

)2
.

2. The welfare difference from moving to the outside of an FTA from being a spoke,

4wj(ik− ih). In S&Y, 4wj(ik− ih) = 161
2

(
e

132

)2
whereas in my calculations 4wi(F −

ij) = 19
(
e
66

)2
.

First I replicate S&Y’s welfare levels and show that they match S&Y’s results in the

first part of Appendix A.1. Then I calculate the welfare differences (which is where our

discrepancies lie) in two ways: (1) by using S&Y’s reported welfare functions in the first part

of Appendix A.1, and (2) by using my own welfare functions.

The following are S&Y’s welfare levels under different policy regimes, taken directly from
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Appendix A.1, S&Y:

wS&Y
i (F ) =

(
ei
3

+
ej
3

+ ek
3

)2
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− ei

(
2 ei
3
− 2α +

ej
3

+
ek
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)
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ei
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+
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(23)

Simplifying S&Y’s results from equation 23 yields:
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From my own calculations, my replicated welfare levels are:
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My replicated welfare levels in equation 25 are exactly the same as S&Y’s results (equation

23). Using the welfare levels in equation 23, S&Y listed a subset of welfare differences

Appendix A.1 under symmetry. This is where the discrepancy is. I first show the asymmetric

welfare differences and then impose symmetry to make my calculations comparable with

S&Y’s. S&Y’s welfare differences, calculated from their initial asymmetric welfare levels in

equation 23, are:
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− 19 ej ek

88
+

1015 ek
2

15488

4wS&Y
i (ih− F ) = −160 ei

2

1089
+

134 ei ej
1089

+
134 ei ek

1089
− 85 ej

2

2178
− 85 ek

2

2178

4wS&Y
i (ih− ij) = −721 ei

2

15488
+

1047 ei ej
7744

− 18761 ej
2

139392
+

20 ej ek
99

− 25 ek
2

198

4wS&Y
i (F − jk) =

340 ei
2

1089
− 206 ei ej

1089
− 206 ei ek

1089
+

775 ej
2

17424
− ej ek

72
+

775 ek
2

17424

4wS&Y
k (ij − Φ) = −2001 ek

2

7744
+

1559 ek ei
7744

+
1559 ek ej

7744
− 1025 ei

2

15488
− 1025 ej

2

15488

4wS&Y
j (F − ih) =

170 ej
2

1089
− 206 ej ei

1089
− 32 ei

2

1089
+

20 ei ek
99

− 25 ek
2

198

4wS&Y
j (ik − ih) = −170 ej

2

1089
+

206 ej ek
1089

− 13 ei
2

176
+

19 ei ek
88

− 2975 ek
2

17424

4wS&Y
i (F − ij) =

13991 ei
2

139392
+

7 ei ej
576

− 134 ei ek
1089

− 1211 ej
2

12672
+

20 ej ek
99

− 95 ek
2

1089

(26)
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My replication of these differences, calculated from equation 25, are:

4wi(ij − Φ) = −721 ei
2

15488
+

1047 ei ek
7744

+
13 ej

2

176
− 19 ej ek

88
+

1015 ek
2

15488

4wi(ih− F ) = −160 ei
2

1089
+

134 ei ej
1089

+
134 ei ek

1089
− 85 ej

2

2178
− 85 ek

2

2178

4wi(ih− ij) = −721 ei
2

15488
+

1047 ei ej
7744

− 18761 ej
2

139392
+

20 ej ek
99

− 25 ek
2

198

4wi(F − jk) =
340 ei

2

1089
− 206 ei ej

1089
− 206 ei ek

1089
+

775 ej
2

17424
− ej ek

72
+

775 ek
2

17424

4wk(ij − Φ) = −2001 ek
2

7744
+

1559 ek ei
7744

+
1559 ek ej

7744
− 1025 ei

2

15488
− 1025 ej

2

15488

4wj(F − ih) =
170 ej

2

1089
− 206 ej ei

1089
− 32 ei

2

1089
+

20 ei ek
99

− 25 ek
2

198

4wj(ik − ih) = −170 ej
2

1089
+

206 ej ek
1089

− 13 ei
2

176
+

19 ei ek
88

− 2975 ek
2

17424

4wi(F − ij) =
13991 ei

2

139392
+

7 ei ej
576

− 134 ei ek
1089

− 1211 ej
2

12672
+

20 ej ek
99

− 95 ek
2

1089

(27)

As can be seen, my difference calculations are the same as S&Y’s results. After imposing

symmetry, S&Y’s differences from equation 26 are:

4wS&Y
i (ij − Φ) =

47 e2

3872

4wS&Y
i (ih− F ) =

23 e2

1089

4wS&Y
i (ih− ij) =

1039 e2

34848

4wS&Y
i (F − jk) =

13 e2

1452

4wS&Y
k (ij − Φ) =

23 e2

1936

4wS&Y
j (F − ih) =

29 e2

2178

4wS&Y
j (ik − ih) =

19 e2

4356

4wS&Y
i (F − ij) =

101 e2

11616

(28)
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Similarly, with the symmetric assumption, my results from equation 27 are:

4wi(ij − Φ) =
47 e2

3872

4wi(ih− F ) =
23 e2

1089

4wi(ih− ij) =
1039 e2

34848

4wi(F − jk) =
13 e2

1452

4wk(ij − Φ) =
23 e2

1936

4wj(F − ih) =
29 e2

2178

4wj(ik − ih) =
19 e2

4356

4wi(F − ij) =
101 e2

11616

(29)

From these calculations, my replication and the derived calculations from S&Y’s initial

welfare levels are the same. However, in S&Y’s Appendix A.1, the following are reported:

4wj(ik − ih) =
161

2

( e

132

)2

=
161e2

34848

4wi(F − ij) =
101

6

( e
22

)2

=
101e2

2904

A.2 Baseline Model Results

Below are the optimal tariffs under regionalism. Under 〈{Φ}〉 each country imposes a status

quo MFN tariff on its trading partners where for i, j, k = a, b, c:

tij = tik = tΦi ≡ arg maxwi(Φ) =
ej + ek

8
(30)

An FTA between two countries say for i and j (〈{ij}〉) requires complete removal of their

mutual tariffs, tij = tij = tji = 0 under Article XXIV. These countries then individually

impose external tariffs on the non-member country (k) where tik ≡ tfi ≡ arg maxwi (tij) and
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tjk ≡ tfj ≡ arg maxwj (tij) respectively:32

tfi =
5ek − 4ej

11
and tfj =

5ek − 4ei
11

(31)

When countries i and j agree to sign the multilateral agreement 〈{ijm}〉 they choose the

tariff pair (tmi , t
m
j ) to maximize the sum of their welfare functions subject to tij = tik ≡ tmi

and tji = tjk ≡ tmj :

(
tmi , t

m
j

)
≡ arg max [wi(ij

m) + wj(ij
m)] where tmi =

2ek − ej
7

and tmj =
2ek − ei

7
(32)

The country incentives for regional and multilateral agreements in the baseline model are

as follows. They are discussed in comparison to the incentives in the extensions.

Lemma A-2a. Within the WTO framework, let country j be an FTA partner of country

i under regime r but not under regime v and let the status of country k be the same under

both regimes (i.e. either i is an FTA partner of country i under both regimes or not). then

the following holds: ∂4wi(r−v)
∂ej

≤ 0 ≤ 4wi(r−v)
∂ei

.

Lemma A-2b. Within the WTO framework, let country i be an FTA partner of country

i under regime r but not under regime v and let the status of country k be the same under

both regimes (i.e. either it is a partner of country i under both regimes or not). Then,

(i) ∂4wi(r−v)
∂ek

≤ 0 if country k is an FTA partner of country j under regimes r and v;

whereas

(ii) 4wi(r−v)
∂ek

≥ 0 if country k is not an FTA partner of country j under regimes r and v.

Lemma A-3. wi(ih) > max{wi(ij), wi(F ), wi(Φ)} for all i, j = a, b, c

The lemma above shows that a hub country has no incentives to unilaterally revoke one

or both of its FTAs because it derives the highest welfare from this trade regime relative to

any other.

Lemma A-4. Under multilateralism, the following hold:

(i) ∂4wi(ijm−Φ)
∂ei

> 0, ∂4wi(ijm−Φ)
∂ej

< 0, and ∂4wi(ijm−Φ)
∂ek

< 0; and

(ii) ∂4wi(F−ijm)
∂ei

> 0, ∂4wi(F−ijm)
∂ej

< 0, and ∂4wi(F−ijm)
∂ek

< 0.

32Note here that the second requirement of Article XXIV is only met if a country’s external tariff is
lower than its status quo tariff to the same country tfi < tΦi → max(ei, ej , ek) < 43

29min(ei, ej , ek) when
i, j, k = a, b, c. This condition is satisfied under the endowment asymmetry patterns assumptions made in
later sections.
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4θs(F − ll′)

θl′ (lh− sl)free trade

Multiple stable agreements: FTA b/w small and large and FTA b/w larger countries

FTA b/w the larger countries

Figure 14: Stable Agreements under Regionalism (S&Y 2010)

The stable trade agreement regionalism/bilateralism equilibrium from S&Y, with their

original notation, are as follows (see figure 14 for illustrated equilibrium):33

Proposition A-3a. Under assumption S&Y within the WTO framework, the stable trade

regime equilibria under regionalism are:

(i) 〈{F}〉 is uniquely stable when θ ≤ θs(F − ll′);

(ii) Both 〈{sl}〉 and 〈{ll′}〉 are stable when θs(F − ll′) < θ ≤ θl′(lh− sl); and

(iii) 〈{ll′}〉 is uniquely stable when θ > θl′(lh− sl)

Under multilateralism, the following stable Nash equilibrium holds with S&Y’s original

notation (see figure 15):

Proposition A-3b. Under assumption S&Y, 〈{F}〉 is stable under multilateralism when

θ ≤ θs(F − ll′m). Otherwise, 〈{ll′m}〉 is stable.

When countries are allowed to negotiate under both Articles I and XXIV (but not simul-

taneously), S&Y shows that global free trade is easier to achieve than if they were allowed

to only negotiate under multilaterlism only.
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free trade FTA b/w the larger countries

Figure 15: Stable Agreements under Multilateralism (S&Y 2010)
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B Appendix: Multilateralism and Regionalism

B.1 Welfare Functions
Below are the welfare functions for regional trade regimes:

〈{Φ}〉 = −
52 ei

2

75
−

88 ei ej

225
−

88 ei ek

225
−

88 ei el

225
+ 3α ei +

47 ej
2

450
+

31 ej ek

225
+

31 ej el

225
+

47 ek
2

450
+

31 ek el

225
+

47 el
2

450

〈{jk}〉 = −
36067 ei

2

44100
−

10649 ei ej

44100
−

10649 ei ek

44100
−

45 ei el

98
+ 3α ei +

6301 ej
2

88200
+

31 ej ek

225
+

271 ej el

2940
+

6301 ek
2

88200
+

271 ek el

2940
+

473 el
2

2940

〈{ij}〉 = −
17617 ei

2

22050
−

88 ei ej

225
−

3056 ei ek

11025
−

3056 ei el

11025
+ 3α ei +

337 ej
2

1575
−
ej ek

3150
−
ej el

3150
+

1292 ek
2

11025
+

8 ek el

49
+

1292 el
2

11025〈
{jhkl}

〉
= −

104739 ei
2

103684
−

9 ei ej

98
−

27333 ei ek

103684
−

27333 ei el

103684
+ 3α ei +

113 ej
2

2940
+

271 ej ek

2940
+

271 ej el

2940
+

313819 ek
2

3110520
+

589 ek el

7935
+

313819 el
2

3110520〈
{khil}

〉
= −

36510311 ei
2

46657800
−

33213 ei ej

103684
−

10649 ei ek

44100
−

48476 ei el

119025
+ 3α ei +

29801 ej
2

207368
−

9 ej ek

196
+

676 ej el

3703
+

15961 ek
2

88200
−
ek el

3150
+

127724 el
2

833175

〈{ij, kl}〉 = −
181 ei

2

196
−

45 ei ej

98
−

25 ei ek

196
−

25 ei el

196
+ 3α ei +

53 ej
2

196
−

9 ej ek

196
−

9 ej el

196
+

33 ek
2

392
+

8 ek el

49
+

33 el
2

392〈
{ihjl}

〉
= −

9973 ei
2

11025
−

3056 ei ej

11025
−

8 ei ek

49
−

3056 ei el

11025
+ 3α ei +

28141 ej
2

253575
−

75 ej ek

1127
+

1043 ej el

5175
+

487 ek
2

2254
−

75 ek el

1127
+

28141 el
2

253575〈
{lhkj

, kj}
〉

= −
672 ei

2

529
−

36 ei ej

529
−

36 ei ek

529
−

36 ei el

529
+ 3α ei +

649 ej
2

15870
+

589 ej ek

7935
+

589 ej el

7935
+

649 ek
2

15870
+

589 ek el

7935
+

649 el
2

15870〈
{khijl}

〉
= −

1263 ei
2

1568
−

327 ei ej

784
−

9 ei ek

98
−

327 ei el

784
+ 3α ei +

261 ej
2

1568
−

9 ej ek

196
+

23 ej el

112
+

29 ek
2

196
−

9 ek el

196
+

261 el
2

1568〈
{ij, lhjk}

〉
= −

202151 ei
2

207368
−

27333 ei ej

103684
−

66 ei ek

529
−

26713 ei el

103684
+ 3α ei +

43633 ej
2

207368
−

473 ej ek

7406
−

9 ej el

196
+

310 ek
2

3703
+

676 ek el

3703
+

24945 el
2

207368〈
{ihjk

, jk}
〉

= −
88933 ei

2

119025
−

48476 ei ej

119025
−

48476 ei ek

119025
−

96 ei el

529
+ 3α ei +

17507 ej
2

119025
+

1043 ej ek

5175
−

25 ej el

529
+

17507 ek
2

119025
−

25 ek el

529
+

225 el
2

1058〈
{ihjk

, jl}
〉

= −
184171 ei

2

207368
−

25 ei ej

196
−

33213 ei ek

103684
−

7604 ei el

25921
+ 3α ei +

703 ej
2

9016
+

703 ej ek

4508
−

75 ej el

1127
+

28513 ek
2

207368
−

25 ek el

529
+

13073 el
2

51842〈
{ihjkl}

〉
= −

99 ei
2

98
−

8 ei ej

49
−

8 ei ek

49
−

8 ei el

49
+ 3α ei +

81 ej
2

1568
+

65 ej ek

784
+

65 ej el

784
+

81 ek
2

1568
+

65 ek el

784
+

81 el
2

1568〈
{jhikl

, kl}
〉

= −
18039 ei

2

16928
−

36 ei ej

529
−

1875 ei ek

8464
−

1875 ei el

8464
+ 3α ei +

557 ej
2

3703
−

473 ej ek

7406
−

473 ej el

7406
+

12615 ek
2

118496
+

23 ek el

112
+

12615 el
2

118496〈
{khijl, ij}

〉
= −

638819 ei
2

829472
−

327 ei ej

784
−

26713 ei ek

103684
−

2355 ei el

8464
+ 3α ei +

5779 ej
2

36064
+

703 ej ek

4508
−

9 ej el

368
+

23657 ek
2

207368
−

25 ek el

529
+

3985 el
2

16928〈
{ihjk

, lh
jk}

〉
= −

497 ei
2

529
−

66 ei ej

529
−

66 ei ek

529
−

224 ei el

529
+ 3α ei +

41 ej
2

529
+

73 ej ek

529
−

25 ej el

529
+

41 ek
2

529
−

25 ek el

529
+

305 el
2

1058〈
{ihjkl

, kl}
〉

= −
44211 ei

2

51842
−

96 ei ej

529
−

7604 ei ek

25921
−

7604 ei el

25921
+ 3α ei +

817 ej
2

16928
+

865 ej ek

8464
+

865 ej el

8464
+

72801 ek
2

829472
+

65 ek el

784
+

72801 el
2

829472〈
{lhijk

, jh
ik}
〉

= −
7287 ei

2

8464
−

1875 ei ej

8464
−

3 ei ek

8
−

1875 ei el

8464
+ 3α ei +

1697 ej
2

16928
−

9 ej ek

368
+

73 ej el

529
+

95 ek
2

368
−

9 ek el

368
+

1697 el
2

16928〈
{ihjkl

, kh
jl}
〉

= −
12439 ei

2

16928
−

2355 ei ej

8464
−

224 ei ek

529
−

2355 ei el

8464
+ 3α ei +

601 ej
2

8464
+

865 ej ek

8464
+
ej el

8
+

2097 ek
2

16928
+

865 ek el

8464
+

601 el
2

8464

〈{F}〉 = −
21 ei

2

32
−

3 ei ej

8
−

3 ei ek

8
−

3 ei el

8
+ 3α ei +

3 ej
2

32
+
ej ek

8
+
ej el

8
+

3 ek
2

32
+
ek el

8
+

3 el
2

32

33For the proof, please see S&Y (2010).
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Below are the welfare functions for multilateral trade regimes:

〈{Φ}〉 = −
52 ei

2

75
−

88 ei ej

225
−

88 ei ek

225
−

88 ei el

225
+ 3α, ei +

47 ej
2

450
+

31 ej ek

225
+

31 ej el

225
+

47 ek
2

450
+

31 ek el

225
+

47 el
2

450〈
{ijm}

〉
= −

57643 ei
2

88200
−

88 ei ej

225
−

4631 ei ek

11025
−

4631 ei el

11025
+ 3α, ei +

7397 ej
2

88200
+

1684 ej ek

11025
+

1684 ej el

11025
+

337 ek
2

3150
+
ek el

7
+

337 el
2

3150〈
{jkm}

〉
=

8101 ej
2

88200
+

31 ej ek

225
+

94 ej el

735
−

7687 ej ei

22050
+

8101 ek
2

88200
+

94 ek el

735
−

7687 ek ei

22050
+

169 el
2

1470
−

20 el ei

49
−

7948 ei
2

11025
+ 3α ei

〈
{ijkm}

〉
= −

24313 ei
2

38025
−

14186 ei ej

38025
−

14186 ei ek

38025
−

80 ei el

169
+ 3α ei +

6529 ej
2

76050
+

4504 ej ek

38025
+

27 ej el

169
+

6529 ek
2

76050
+

27 ek el

169
+

3 el
2

26〈
{jklm}

〉
=

439 ej
2

5070
+

304 ej ek

2535
+

304 ej el

2535
−

54 ej ei

169
+

439 ek
2

5070
+

304 ek el

2535
−

54 ek ei

169
+

439 el
2

5070
−

54 el ei

169
−

132 ei
2

169
+ 3α ei

〈{F}〉 = −
21 ei

2

32
−

3 ei ej

8
−

3 ei ek

8
−

3 ei el

8
+ 3α ei +

3 ej
2

32
+
ej ek

8
+
ej el

8
+

3 ek
2

32
+
ek el

8
+

3 el
2

32

B.2 Baseline Multilateralism

Proof of Proposition 1 Since global free trade is no longer a stable outcome (lemma 2),

there are first two stable 3-country multilateral agreements to test:
〈
{s̄s′lM}

〉
and

〈
{ss̄s′M}

〉
.

From lemma 2, the outside country will not deviate from these agreements so we only need

to check the deviations from the countries in the agreements.

The smaller country in any of these multilateral agreements has no incentive to unilaterally

deviate away:34

4 ωs′({s̄lM} − {s̄s′lM}) < 0 and 4 ωs′({ss̄M} − {ss̄s′M}) < 0 for all θ (33)

This is not true of the large country in
〈
{s̄s′lM}

〉
. It has a profitable unilateral deviation

away from the agreement as its relative market power increases:

4 ωl({s̄s′M} − {s̄s′lM}) > 0 iff θ ≥ θl({s̄s′M} − {s̄s′lM}) = 1.006 (34)

In fact, all the countries in these multilateral agreements prefer global free trade:

4ωs′(F − {s̄s′lM}) > 0 , 4 ωs̄(F − {s̄s′lM}) > 0 and 4 ωl(F − {s̄s′lM}) > 0 for all θ

4ωs(F − {ss̄s′M}) > 0 , 4 ωs′(F − {ss̄s′M}) > 0 and 4 ωs̄(F − {ss̄s′M}) > 0 for all θ

(35)

As such, the stability of these agreements depend on the outside country. However as

34Also, we know from lemma 1 that ∂4ωi(ijk
M−jkM )

∂ek
< 0 and ∂4ωi(ij

M−Φ)
∂ek

< 0 and under symmetry

4ωi(ijkM − jkM ) > 0 and 4ωi(ijM − Φ) > 0. Therefore, 4ωs′({ss̄s′M} − {Φ}) > 0 and 4 ωs′({ss′M} −
{Φ}) > 0 for allθ. So no small country will deviate from either three country multilateral agreement,〈
{s̄s′lM}

〉
and

〈
{ss̄s′M}

〉
.
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seen in earlier calculations both the outside countries would rather stay out of the agreements

than go to global free trade (equation (13)). So there are two stable multilateral equilibria

when countries are relatively similar in market power:
〈
{ss̄s′M}

〉
and

〈
{s̄s′lM}

〉
. As their

relative differences in market power increases, the larger country will choose to stay out of

the 3-country multilateral agreement with two other smaller countries leaving the unique

multilateral equilibrium with two smaller countries:
〈
{s′s̄M}

〉
B.3 Multilateralism with diverse country types

Proof of Proposition 3 Similar to the baseline equilibrium under multilateralism, global

free trade is no longer a stable outcome (lemma 3). As such, there are three stable 3-

country multilateral agreements to test:
〈
{s′mlM}

〉
,
〈
{ss′lM}

〉
, and

〈
{ss′mM}

〉
. From lemma

3, the country outside these 3-country multilateral agreements will not deviate from these

agreements so we only need to check the deviations from the countries in these agreements.

The smaller country in any of these multilateral agreements has no incentive to unilaterally

deviate away:

4ωs({s′lM} − {ss′lM}) < 0, 4ωs({s′mM} − {ss′mM}) < 0, and

4ωs({mlM} − {smlM}) < 0 for all θ
(36)

This is not the case for both the medium and larger country. Each of these stable equilibria

are tested in turn. When countries have a relative small difference in market power, the larger

country has a profitable unilateral deviation from its multilateral agreement with the two

smaller countries (
〈
{ss′lM}

〉
):

4 ωl({ss′M} − {ss′lM}) > 0 iff θ ≥ θl({ss′M} − {ss′lM}) = 1.006 (37)

When the four countries have a moderate difference in market power, the larger country

has a profitable unilateral deviation from its multilateral agreement with the medium and

smaller countries (
〈
{smlM}

〉
):

4 ωl({smM} − {smlM}) > 0 iff θ ≥ θl({smM} − {smlM}) = 1.008 (38)

When the four countries have a larger difference in market power, the medium country

also has a profitable unilateral deviation from its multilateral agreement with the two smaller
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countries (
〈
{ss′mM}

〉
):

4 ωm({ss′M} − {ss′mM}) > 0 iff θ ≥ θm({ss′M} − {ss′mM}) = 1.012 (39)

Similar to the baseline case, all the countries in these multilateral agreements prefer global

free trade:

4ωs(F − {ss′lM}) > 0 and 4 ωl(F − {ss′lM}) > 0 for all θ

4ωs(F − {ss′mM}) > 0 and 4 ωm(F − {ss′mM}) > 0 for all θ

4ωs(F − {smlM}) > 0, 4 ωm(F − {smlM}) > 0, and 4 ωl(F − {smlM}) > 0 for all θ

(40)

As such, the stability of these agreements depend on the outside country. However as

seen in earlier calculations all the outside countries would rather stay out of the 3-country

agreements than join the agreements resulting in global free trade (lemma 3). As a result,

there are three stable multilateral equilibria when countries are relatively similar in market

power:
〈
{ss′lM}

〉
,
〈
{ss′mM}

〉
, and

〈
{smlM}

〉
. When the relative market power differences

is small, the larger country will choose to stay out of the 3-country multilateral agreement

with two other smaller countries leaving two stable multilateral equilibrium:
〈
{ss′mM}

〉
and

〈
{smlM}

〉
. When the relative market power differences is moderate, the larger country

will choose to unilaterally deviate from the agreement with the small and medium countries

leaving one stable multilateral equilibrium:
〈
{ss′mM}

〉
. When the relative market power

differences is large, the medium country will choose to stay out of the remaining 3-country

multilateral agreement leaving the two smaller countries in an agreement with each other:〈
{ss′M}

〉
.

B.4 Baseline Regionalism

Proof of Lemma 6 Also, we can establish that all countries have a profitable deviation

away from being a spoke for a full hub country. From lemma 5 (∂4ωs({lh
s̄s′}−{lhss̄s′})
∂es′

≤ 0), we

show that the smaller country will always unilaterally deviate from a full hub:

4 ωs({lhs̄s
′} − {lhss̄s′}) > 0 for all θ (41)

Due to lemma 4, the deviation from a full hub arrangement applies as well for the larger
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country:

4 ωl({shs̄s
′} − {shls̄s′}) > 0 for all θ (42)

In fact, from lemmas 4 the larger country has a profitable deviation from any hub and

spoke trade regime:

4 ωl({ss′} − {shls
′}) > 0 and 4 ωl({shs̄s

′
, s̄s′} − {shls̄s′ , s̄s′}) > 0 for all θ (43)

Proof of Lemma 7. Lemmas 4 and 5 imply that ∂4ωs(F−{s̄hlss
′
,s′hsl})

∂el
≤ 0 (two FTA devi-

ation) and ∂4ωs(F−{s̄hlss
′
,lhss

′})
∂el

≤ 0 (one FTA deviation). Since global free trade is a Nash

equilibrium under symmetry, the smaller country under free trade has no unilateral incentive

to deviate:

4 ωs(F − {s̄hlss
′
, s′hls}) > 0 and 4 ωs(F − {s̄hlss

′
, lhss

′}) > 0 for all θ (44)

From the results below, no large country has any profitable unilateral deviation away

from global free trade:

∂ 4 ωs(F − {s̄hls
′
, ls′})

∂el
=
∂ 4 ωs(F − {s̄hlss

′
, lhss

′})
∂el︸ ︷︷ ︸
≤0

+
∂ 4 ωs({s̄hlss

′
, lhss

′} − {s̄hlss′ , ls′})
∂el︸ ︷︷ ︸
≤0

+
∂ 4 ωs({s̄hlss

′
, ls′} − {s̄hls′ , ls′})
∂el︸ ︷︷ ︸
≤0

≤ 0

(45)

This result still holds when the position of countries l and s̄ are switched. Therefore, a

smaller country (say s) prefers 〈{F}〉 to being an outsider to all FTAs
〈
{{s̄hls′ , ls′}

〉
, meaning

they have no incentive to deviate from free trade:

4 ωs(F − {s̄hls
′
, ls′}) > 0 for all θ (46)

Given the trade asymmetry pattern assumed in assumption 1 and equation 44, joint devi-

ations to any hub and spoke regimes do not happen. Here are the following joint deviations

from global free trade that needs to be considered:

(JF1) Joint deviation of l and s from 〈{F}〉 to 〈{sl}〉
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(JF2) Joint deviation of s and s′ from 〈{F}〉 to 〈{ss′}〉

(JF3) Joint deviation of s, s′, and l from 〈{F}〉 to
〈
{shls′ , ls′}

〉
(JF4) Joint deviation of s, s′, and s̄ from 〈{F}〉 to

〈
{shs̄s′ , s̄s′}

〉
(JF5) Joint deviation of s, s′, and s̄, or s, s′, and l, or all four countries from 〈{F}〉 to 〈{Φ}〉

For (JF1), under symmetry no countries benefit from jointly deviating from free trade

to a single FTA between them, 4ωi(F − {ij}) = 83 e2

9800
> 0. Since under asymmetry with

assumption 1, 4ωs(F−{sl}) is monotonically decreasing in θ and we can show that4ωs(F−
{sl}) > 0.35 As such, (JF1) is ruled out.

Since countries prefer to form FTAs with larger importer country (from lemma 4), we

can rule out the smaller countries wanting to jointly deviate to form an FTA from (JF1). So

(JF2) cannot occur.

For (JF3), under symmetry no three countries will benefit from jointly deviating from

free trade to form FTAs amongst themselves, 4ωi(F − {ihjk, jk}) = 459 e2

105800
> 0. Under

asymmetry, 4ωs(F − {shls
′
, ls′}) is monotonically decreasing in θ.36 As such, (JF3) can be

ruled out, 4ωs(F − {shls
′
, ls′}) > 0.

Similar to the argument in ruling out (JF2) from (JF1), countries preference for larger

FTA partners and (JF3) eliminates the possibility for (JF4).

Lastly, (JF5) can be ruled out because of 4ωs(F − {sl}) > 0 and lemma 4.

Also, we can establish that all countries have a profitable deviation away from being a

spoke for a full hub country. From lemma 6 and lemma 5 (∂4ωs({lh
s̄s′}−{lhss̄s′})
∂es′

≤ 0), we show

that the smaller country will always unilaterally deviate from a full hub:

4 ωs({lhs̄s
′} − {lhss̄s′}) > 0 for all θ (47)

Due to lemma 4, the deviation from a full hub arrangement applies as well for the larger

country:

4 ωl({shs̄s
′} − {shls̄s′}) > 0 for all θ (48)

In fact, from lemmas 4 and 6 the larger country has a profitable deviation from any hub

and spoke trade regime:

4 ωl({ss′} − {shls
′}) > 0 and 4 ωl({shs̄s

′
, s̄s′} − {shls̄s′ , s̄s′}) > 0 for all θ (49)

35 ∂4ωs(F−{sl})
∂θ = − e

2 (6722 θ−6059)
25200 θ3 < 0

36 ∂4ωs(F−{shls′ ,ls′})
∂θ = − e

2 (243742 θ−203149)
1904400 θ3 < 0
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Proof of Proposition 4. Given assumption 1, we can establish that all countries have a

joint profitable deviation from status quo.

Under symmetry, countries always benefit from forming a bilateral FTA. From lemma

5,∂4ωs(ss
′−Φ)

∂el
≥ 0. Since at the smallest endowment level for l 4ωs(ss′ − Φ)|θ= 11

10
> 0 , we

know that 〈{Φ}〉 is not stable:

4 ωs(ss
′ − Φ) > 0 for all θ (50)

With the country preference for FTAs with larger countries and the equation above, we

can also state that:

4 ωs(sl − Φ) > 0 for all θ (51)

From the larger country’s perspective in 〈{sl}〉, we know that from part (i) of lemma 4

that ∂4ωl(sl−Φ)
∂el

≥ 0. Since at the smallest endowment level for l 4ωl(sl − Φ)|θ= 11
10
> 0 , this

implies that the larger importer country always prefers an FTA to status quo:

4 ωl(sl − Φ) > 0 for all θ (52)

From the stability calculation of 〈{F}〉, directly outside of global free trade the larger

country prefers a trade regime with 3 FTAs where it is the outside country and the other

smaller countries are all in FTAs with one another,
〈
{s̄ss′ , ss′}

〉
. The coalitional deviations

from this trade regime are as follows:

(JSSS1) Deviation of s and l from
〈
{s̄hss′ , ss′}

〉
to 〈{sl, s̄s′}〉

(JSSS2) Deviation of s and s′ from
〈
{s̄hss′ , ss′}

〉
to
〈
{shs̄s′}

〉
(JSSS3) Deviation of l, s, and s′ from

〈
{s̄hss′ , ss′}

〉
to
〈
{lhss′ , ss′}

〉
(JSSS4) Deviation of l, s, and s′ from

〈
{s̄hss′ , ss′}

〉
to
〈
{shls′}

〉
(JSSS5) Deviation of l, s, and s′ from

〈
{s̄hss′ , ss′}

〉
to
〈
{lhss′}

〉
(JSSS6) Deviation of l, s, and s′ from

〈
{s̄hss′ , ss′}

〉
to 〈{sl}〉

(JSSS7) Deviation of s, s′, and s̄ from
〈
{s̄hss′ , ss′}

〉
to 〈{ss′}〉

(JSSS8) Deviation of all countries from
〈
{s̄hss′ , ss′}

〉
to 〈{Φ}〉

(JSSS9) Deviation of all countries from
〈
{s̄hss′ , ss′}

〉
to 〈{F}〉
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(JSSS10) Deviation of all countries from
〈
{s̄hss′ , ss′}

〉
to
〈
{shls̄, s′hls̄}

〉
(JSSS11) Deviation of all countries from

〈
{s̄hss′ , ss′}

〉
to
〈
{shls′ , s̄s′}

〉
(JSSS12) Deviation of all countries from

〈
{s̄hss′ , ss′}

〉
to
〈
{shls̄s′ , s̄s′}

〉
(JSSS13) Deviation of all countries from

〈
{s̄hss′ , ss′}

〉
to
〈
{shls̄s′ , s′hls̄}

〉
(JSSS14) Deviation of all countries from

〈
{s̄hss′ , ss′}

〉
to
〈
{shls̄s′}

〉
(JSSS15) Deviation of all countries from

〈
{s̄hss′ , ss′}

〉
to
〈
{shls̄s′ , s′l}

〉
(JSSS16) Deviation of all countries from

〈
{s̄hss′ , ss′}

〉
to
〈
{lhss̄s′}

〉
(JSSS17) Deviation of all countries from

〈
{s̄hss′ , ss′}

〉
to
〈
{lhss̄s′ , ss̄}

〉
(JSSS18) Deviation of all countries from

〈
{s̄hss′ , ss′}

〉
to
〈
{lhss̄s′ , s̄hss′}

〉
(JSSS19) Deviation of all countries from

〈
{s̄hss′ , ss′}

〉
to 〈{lhss̄, s′s̄}〉

For (JSSS1), country s always profits from giving up its two FTAs with smaller countries

in exchange for one FTA with the more desirable large country.

4 ωs({sl, s̄s′} − {s̄hss
′
, ss′}) > 0 for all θ (53)

From lemma 4, country l will benefit less from forming FTAs as such it is only profitable

for country l when it is smaller:

4 ωl({sl, s̄s′} − {s̄hss
′
, ss′}) > 0 iff θ ≤ θl({sl, s̄s′} − {s̄hss

′
, ss′}) = 1.008717 (54)

However, when country l is this similar in market power to the smaller countries, it prefers

global free trade ruling out (JSSS1):

4 ωl({F} − {sl, s̄s′}) > 0 iff θ ≤ θl({F} − {sl, s̄s′}) = 1.02210 (55)

(JSSS2) cannot happen since from lemma 4 small country s or s̄ prefers to form FTAs

and will not drop one of its two FTAs to become a spoke:

4 ωs({shs̄s
′} − {s̄hss′ , ss′}) < 0 for all θ (56)
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For (JSSS3), countries s and s′ would agree to the deviation because they always derive

higher welfare from an FTA with a larger country. The large country is then the decider

between being part of a three FTA arrangement with two small countries or not. However

the large country has no profitable deviation–(JSSS3) is ruled out:

4 ωl({lhss
′
, ss′} − {s̄hss′ , ss′}) < 0 for all θ (57)

(JSSS4) can be ruled out since country l will never be a spoke country (lemma 6):

4 ωl({shls
′} − {s̄hss′ , ss′}) < 0 for all θ (58)

Since the smaller countries s and s′ won’t give up two of their FTAs to become spokes to

the large country, (JSSS5) cannot happen:

4 ωs({lhss
′} − {s̄hss′ , ss′}) < 0 for all θ (59)

(JSSS6) is ruled out because country l gets higher welfare from being an outsider country:

4 ωl({sl} − {s̄hss
′
, ss′}) < 0 for all θ (60)

For (JSSS7) countries s or s′ do not have a profitable deviation in revoking one of their

FTAs:

4 ωs({ss′} − {s̄hss
′
, ss′}) < 0 for all θ (61)

However, country s̄ chooses to stay out of both its FTAs if the endowment asymmetry

parameter gets large enough:

4 ωs̄({ss′} − {s̄hss
′
, ss′}) > 0 iff θ ≤ θs̄({ss′} − {s̄hss

′
, ss′}) = 1.04983 (62)

When this happens, the large country has a profitable deviation to an FTA with outside

country s̄:

4 ωl({ls̄, ss′} − {ss′}) > 0 for all θ (63)

This is reciprocated by the small outside country s̄ since it always prefers an FTA with

a larger country:

4 ωs̄({ls̄, ss′} − {ss′}) > 0 for all θ (64)

This results in the trade regime 〈{ls̄, ss′}〉 which is unstable as proven from (JSSS1). As
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such, (JSSS7) is also ruled out.

(JSSS8) can be ruled out since the small countries will not profit by being in status quo

from their free trade area . In fact, two small countries will jointly deviate to an FTA than

be in status quo.

4 ωs({Φ} − {s̄hss
′
, ss′}) < 0 for all θ (65)

(JSSS9) is conditional on the global free trade stability calculation earlier in equation

(46).

For (JSSS10), the small countries who will enter into an FTA with the large country in

exchange for dropping one of its pre-existing FTAs will see a profitable deviation:

4 ωs({shls̄, s′hls̄} − {s̄hss
′
, ss′}) > 0 for all θ (66)

However, the large country will not enter into two FTAs from its position outside of the

free trade area unless it is very similar in market power to the smaller countries:

4 ωl({shls̄, s′hls̄} − {s̄hss
′
, ss′}) > 0 iff θ ≤ θl({shls̄, s′hls̄} − {s̄hss

′
, s′}) = 1.01856 (67)

However, when all countries are that similar in market power, the smaller countries s and

s′ in two FTAs each have a joint profitable deviation to sign one more FTA:

4 ωs({shls̄s
′
, s′hls̄} − {shls̄, s′hls̄}) > 0 for all θ (68)

The larger country prefers global free trade to this new regime within parameter space

[1, 1.01855] from equation (46) hence (JSSS10) is ruled out.

(JSSS11) is out here because a large country will always deviate away from being a spoke

country from lemma 6. The same goes for (JSSS12).

(JSSS13) cannot happen because the large country would rather stay out of the free trade

area than join in any FTAs:

4 ωs({shls̄s
′
, s′hls̄} − {s̄hss′ , ss′}) < 0 for all θ (69)

(JSSS14) can be ruled out since country l will never be a spoke country (equation (48)

and lemma 6).

(JSSS15) is ruled out because country l will not deviate:

4 ωl({shls̄s
′
, s′l} − {s̄hss′ , ss′}) < 0 for all θ (70)
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(JSSS16) is ruled out since the smaller countries will not be a spoke to a full hub country

(equation (47) and lemma 6).

For (JSSS17), from lemma 5 the small countries with only one FTA will not deviate since

it will experience a welfare loss from dropping 2 FTAs to be in one FTA with the large

country:

4 ωs′({lhss̄s
′
, ss̄} − {s̄hss′ , ss′}) < 0 for all θ (71)

In fact, it will have a joint profitable deviation to form another FTA with one of the two

other small countries with two FTAs each. So (JSSS17) does not happen.

For (JSSS18), the small country in two FTAs each will always have a joint profitable

deviation to go all the way to global free trade so it is ruled out:

4 ωs({F} − {lhss̄s
′
, s̄hss

′}) > 0 and 4 ωs′({F} − {lhss̄s
′
, s̄hss

′}) > 0 for all θ (72)

Finally, (JSSS19) cannot happen because both the small countries in one FTA each will

jointly sign an additional FTA together

4 ωs({lhss̄, s′hss̄} − {lhss̄, s′s̄}) > 0 and 4 ωs′({lhss̄, s′hss̄} − {lhss̄, s′s̄}) > 0 for all θ (73)

As such,
〈
{s̄hss′ , ss′}

〉
is the only stable trade regime outside of global free trade.

B.5 Regionalism with diverse country types

Proof of Proposition 5. Given assumption 2, we first establish global free trade as a

stable equilibria. From lemma 6, all full hub trade regimes are not stable and deviations to

these regimes will not be considered. From below, the smaller countries have no incentive to

unilaterally deviation from global free trade:

4 ωs(F − {mhss
′l, s′hsl}) > 0, 4ωs(F − {lhss

′m,mhss
′}) > 0,

4 ωs(F − {lhss
′m, s′hsm}) > 0, and 4 ωs(F − {lhs

′m, s′m}) > 0 for all θ
(74)

The medium country, however, has a profitable deviation from global free trade:

4 ωm(F − {lhss′ , ss′}) > 0 iff θ ≤ θm(F − {lhss′ , ss′}) = 1.09 (75)
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Similarly, the larger country has a profitable deviation away from global free trade:

4 ωl(F − {mhss
′
, ss′}) > 0 iff θ ≤ θl(F − {mhss

′
, ss′}) = 1.017 (76)

Since θl(F −{mhss
′
, ss′}) < θm(F −{lhss′ , ss′}), the larger country’s deviation to a 3-country

regional trade agreements with the exclusion of the larger country ({mhss′ , ss′}) binds. As

such, global free trade is unstable from unilateral deviation by the larger country.

Next the following joint deviations from global free trade are considered:

(JF1) Joint deviation of l and m from 〈{F}〉 to 〈{ml}〉

(JF2) Joint deviation of m and s from 〈{F}〉 to 〈{sm}〉

(JF3) Joint deviation of l and s from 〈{F}〉 to 〈{sl}〉

(JF4) Joint deviation of s and s′ from 〈{F}〉 to 〈{ss′}〉

(JF5) Joint deviation of s, s′, and l from 〈{F}〉 to
〈
{lhss′ , ss′}

〉
(JF6) Joint deviation of s, s′, and m from 〈{F}〉 to

〈
{mhss′ , ss′}

〉
(JF7) Joint deviation of s, m, and l from 〈{F}〉 to 〈{lhsm, sm}〉

(JF8) Joint deviation of any three countries or all four countries from 〈{F}〉 to 〈{Φ}〉

(JF1), (JF2), (JF3), and (JF4) are ruled out since each of these countries don’t have a

joint profitable deviation from global free trade to an FTA with each other.

By the same direct calculation as above, the joint deviations in (JF5), (JF6), (JF7), and

(JF8) can also be ruled out. This is because there are at least one country that does not

have a profitable deviation away from global free trade to these regimes.

From global free trade, the large country has an incentive to deviation unilaterally out of

all trade agreements leaving a 3-country regional trade agreements between the medium and

two smaller countries ({mhss′ , ss′}). In fact, the large country has no incentive to join any

one or two trade agreements with the other countries once it stays out:

4 ωl({mhss
′
, ss′} − {mhss′ , shs′l}) > 0, 4ωl({mhss

′
, ss′} − {mhss′l, ss′}) > 0,

4 ωl({mhss
′
, ss′} − {mhss′l, shs′l}) > 0, and 4 ωl({mhss

′
, ss′} − {shs′ml, s′hsl}) > 0 for all θ

(77)

Next, the coalitional deviations from the 3-country regional trade agreements between

the medium and two smaller countries ({mhss′ , ss′}) are considered:
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(JSSM1) Joint deviation of any three countries or all four countries from
〈
{mhss′ , ss′}

〉
to 〈{Φ}〉

(JSSM2) Joint deviation of s and s′ from
〈
{mhss′ , ss′}

〉
to 〈{ss′}〉

(JSSM3) Joint deviation of l and s from
〈
{mhss′ , ss′}

〉
to 〈{sl}〉

(JSSM4) Joint deviation of m and s from
〈
{mhss′ , ss′}

〉
to 〈{sm}〉

(JSSM5) Joint deviation of m and l from
〈
{mhss′ , ss′}

〉
to 〈{ml}〉

(JSSM6) Joint deviation of all countries from
〈
{mhss′ , ss′}

〉
to 〈{ml, ss′}〉

(JSSM7) Joint deviation of all countries from
〈
{mhss′ , ss′}

〉
to 〈{s′l, sm}〉

(JSSM8) Joint deviation of all countries from
〈
{mhss′ , ss′}

〉
to
〈
{shs′m}

〉
(JSSM9) Joint deviation of s, s′, and l from

〈
{mhss′ , ss′}

〉
to
〈
{shs′l}

〉
(JSSM10) Joint deviation of s, s′, and m from

〈
{mhss′ , ss′}

〉
to
〈
{mhss′}

〉
(JSSM11) Joint deviation of s, m, and l from

〈
{mhss′ , ss′}

〉
to
〈
{mhsl}

〉
(JSSM12) Joint deviation of s, s′, and l from

〈
{mhss′ , ss′}

〉
to
〈
{lhss′}

〉
(JSSM13) Joint deviation of s, m, and l from

〈
{mhss′ , ss′}

〉
to 〈{lhsm}〉

(JSSM14) Joint deviation of s, m, and l from
〈
{mhss′ , ss′}

〉
to 〈{lhsm, sm}〉

(JSSM15) Joint deviation of s, s′, and l from
〈
{mhss′ , ss′}

〉
to
〈
{lhss′ , ss′}

〉
(JSSM16) Joint deviation of all countries from

〈
{mhss′ , ss′}

〉
to
〈
{shs′ml}

〉
(JSSM17) Joint deviation of all countries from

〈
{mhss′ , ss′}

〉
to
〈
{mhss′l}

〉
(JSSM18) Joint deviation of all countries from

〈
{mhss′ , ss′}

〉
to
〈
{lhss′m}

〉
(JSSM19) Joint deviation of all countries from

〈
{mhss′ , ss′}

〉
to
〈
{lhs′m, ss′}

〉
(JSSM20) Joint deviation of all countries from

〈
{mhss′ , ss′}

〉
to
〈
{lhs′m, sm}

〉
(JSSM21) Joint deviation of all countries from

〈
{mhss′ , ss′}

〉
to
〈
{shs′m, s′l}

〉
(JSSM22) Joint deviation of all countries from

〈
{mhss′ , ss′}

〉
to
〈
{mhsl, ss′}

〉
(JSSM23) Joint deviation of all countries from

〈
{mhss′ , ss′}

〉
to
〈
{s′hsml,ml}

〉
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(JSSM24) Joint deviation of all countries from
〈
{mhss′ , ss′}

〉
to
〈
{lhss′m, ss′}

〉
(JSSM25) Joint deviation of all countries from

〈
{mhss′ , ss′}

〉
to
〈
{s′hsml, sm}

〉
(JSSM26) Joint deviation of all countries from

〈
{mhss′ , ss′}

〉
to
〈
{shs′ml, s′l}

〉
(JSSM27) Joint deviation of all countries from

〈
{mhss′ , ss′}

〉
to
〈
{mhss′l, s′l}

〉
(JSSM28) Joint deviation of all countries from

〈
{mhss′ , ss′}

〉
to
〈
{mhss′l, ss′}

〉
(JSSM29) Joint deviation of all countries from

〈
{mhss′ , ss′}

〉
to
〈
{lhss′m, s′m}

〉
(JSSM30) Joint deviation of all countries from

〈
{mhss′ , ss′}

〉
to
〈
{lhs′m, shs′m}

〉
(JSSM31) Joint deviation of all countries from

〈
{mhss′ , ss′}

〉
to
〈
{lhss′ ,mhss′}

〉
(JSSM32) Joint deviation of all countries from

〈
{mhss′ , ss′}

〉
to
〈
{lhss′m, s′hsm}

〉
(JSSM33) Joint deviation of all countries from

〈
{mhss′ , ss′}

〉
to
〈
{lhss′m,mhss′}

〉
(JSSM34) Joint deviation of all countries from

〈
{mhss′ , ss′}

〉
to
〈
{shs′ml, s′hml}

〉
(JSSM35) Joint deviation of all countries from

〈
{mhss′ , ss′}

〉
to
〈
{mhss′l, shs′l}

〉
(JSSM36) Joint deviation of all countries from

〈
{mhss′ , ss′}

〉
to 〈{F}〉

(JSSM1) can be ruled out since none of the countries have a profitable deviation to status

quo.

While the two small countries do not have an incentive to forgot their 3-country trade

area with the medium country to form an FTA between the two of them, (JSSM2) cannot be

ruled out since the medium country has an incentive to unilaterally deviate from this trade

area once its relative market power gets large enough:

4 ωs({ss′} − {mhss
′
, ss′}) < 0 for all θ,

4 ωs′({ss′} − {mhss
′
, ss′}) < 0 for all θ,

4 ωm({ss′} − {mhss′ , ss′}) > 0 iff θ ≥ θm({ss′} − {mhss′ , ss′}) = 1.035

(78)

(JSSM3), (JSSM4), and (JSSM5) can be ruled out since none of these countries have a

profitable deviation away from a 3-country trade agreement regime to an FTA with each

other.
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For (JSSM6), the medium country always has a positive deviation to a trade regime where

it is in an FTA with the large country while the two small countries are in an FTA of their

own. The large and small countries have a profitable deviation to this regime if their market

power differences are relatively small:

4 ωm({ml, ss′} − {mhss′ , ss′}) > 0 for all θ,

4 ωl({ml, ss′} − {mhss
′
, ss′}) > 0 iff θ ≤ θl({ml, ss′} − {mhss

′
, ss′}) = 1.017,

4 ωs({ml, ss′} − {mhss
′
, ss′}) > 0 iff θ ≤ θs({ml, ss′} − {mhss

′
, ss′}) = 1.027

(79)

However, from the testing the stability of global free trade above, we know that global free

trade is a stable outcome when the relative market power parameter is less than 1.017. In

fact, each of these countries have a profitable joint deviation to global free trade from this

regime. As such, (JSSM6) is not a stable outcome. This applies to (JSSM7) as well. There

are certainly parameter space where all countries have an incentive to deviation to a trade

regime where the medium and small countries have an FTA while the large and other small

countries have another. But all of these countries have a profitable deviation to global free

trade from this regime. So (JSSM7) is ruled out as well.

Joint deviations to the hub and spoke regimes in (JSSM8), (JSSM9), (JSSM10), (JSSM10),

(JSSM11), (JSSM12), and (JSSM13) cannot occur because at least one spoke country from

these regimes will deviation.

For (JSSM14), the large country has no incentive to join a 3-country free trade area with

the medium and one small countries. So joint deviation to (JSSM14) is not possible. The

large country also has no profitable deviation to a 3-country free trade area with the two

smaller countries which rules out (JSSM15).

From lemma 6, full hub regimes are unstable and so deviations to all three full hub regimes

in (JSSM16), (JSSM17), and (JSSM18) will not take place.

(JSSM19) and (JSSM20) can be ruled out since the small country in these regimes with

one agreement (with another small country in (JSSM19) and with a medium country in

(JSSM20)) does not have an incentive to deviate. The same is the case for the large countries

in (JSSM21) and (JSSM22).

(JSSM23), (JSSM24), (JSSM25), (JSSM26), (JSSM27), (JSSM28), and (JSSM29) are

trade regimes with four FTAs and one country being a full hub. None of these regimes will

occur since at least one country does not have a profitable deviation to becoming a spoke.

There exists a profitable joint deviation for all countries to (JSSM30), a trade regime

with four FTAs with each country is in two
〈
{lhs′m, shs′m}

〉
. The medium and both small
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countries always have an incentive to join this regime while the large country will do so as

the relative market power differences between them declines past a certain point:

4 ωm({lhs′m, shs′m} − {mhss′ , ss′}) > 0 for all θ,

4 ωs({lhs
′m, shs

′m} − {mhss′ , ss′}) > 0 for all θ,

4 ωs′({lhs
′m, shs

′m} − {mhss′ , ss′}) > 0 for all θ, and

4 ωl({lhs
′m, shs

′m} − {mhss′ , ss′}) > 0 iff θ ≤ θl({lhs
′m, shs

′m} − {mhss′ , ss′}) = 1.021

(80)

However, both the small and medium countries without an FTA with each other have a joint

profitable deviation to form an FTA together and so (JSSM30) will not occur:

4 ωm({mhss′l, s′hsl} − {lhs′m, shs′m}) > 0 for all θ,

4 ωs′({mhss
′l, s′hsl} − {lhs′m, shs′m}) > 0 for all θ,

(81)

This results in a five trade agreement regime where the other small and large country are

only in two FTAs. From equation 77, this is one of the regimes which the large country will

deviate from to stay out of all trade agreements.

The above case is similar to (JSSM31), a trade regime with four FTAs
〈
{lhss′ ,mhss′}

〉
.

Here again there will exist some circumstances where the large country has an incentive to

deviate to this trade regime while all the other countries always has an incentive to do so.

However, the two small countries who are in two FTAs each and not with one another will

have a profitable deviation to sign an FTA together:

4 ωs({shs
′ml, s′hml} − {lhs′m, shs′m}) > 0 for all θ,

4 ωs′({shs
′ml, s′hml} − {lhs′m, shs′m}) > 0 for all θ,

(82)

This means that (JSSM31) is not a stable outcome. In fact, the larger country will choose to

stay out of the new trade regime where both small countries have an FTA with each other

on top of the four FTAs already (equation 77).

While each country can have an incentive to deviate to (JSSM32), there is no overlap in

61



their parameter space which rules it out:

4 ωm({lhss′m, s′hsm} − {mhss′ , ss′}) > 0 iff θ ≥ θm({lhss′m, s′hsm} − {mhss′ , ss′}) = 1.081,

4 ωs({lhss
′m, s′hsm} − {mhss′ , ss′}) > 0 iff θ ≥ θs({lhss

′m, s′hsm} − {mhss′ , ss′}) = 1.025,

4 ωs′({lhss
′m, s′hsm} − {mhss′ , ss′}) > 0 for all θ, and

4 ωl({lhss
′m, s′hsm} − {mhss′ , ss′}) > 0 iff θ ≤ θl({lhss

′m, s′hsm} − {mhss′ , ss′}) = 1.042

(83)

The same case applies to (JSSM33) which rules it out as well:

4 ωs′({lhss
′m,mhss

′} − {mhss′ , ss′}) > 0 iff θ ≥ θs′({lhss
′m,mhss

′} − {mhss′ , ss′}) = 1.081,

4 ωs({lhss
′m,mhss

′} − {mhss′ , ss′}) > 0 iff θ ≥ θs({lhss
′m,mhss

′} − {mhss′ , ss′}) = 1.081,

4 ωm({lhss′m,mhss′} − {mhss′ , ss′}) > 0 for all θ, and

4 ωl({lhss
′m,mhss

′} − {mhss′ , ss′}) > 0 iff θ ≤ θl({lhss
′m,mhss

′} − {mhss′ , ss′}) = 1.048

(84)

(JSSM34) and (JSSM35) does not occur since the large country will prefer to stay out of

all trade agreements compared to staying in these regimes (equation 77).

Lastly, global free trade in (JSSM36) occurs when the large country has a profitable

incentive to join as described earlier (equation 76).

From all these cases, only the trade regime with an FTA between the small countries

cannot be ruled out ({ss′}). Global free trade is the stable outcome when θ ∈ [1, 1.017] and

free trade area {mhss′ , ss′} is the stable outcome when θ ∈ (1.017, 1.035]. Joint deviations

from the {ss′} regime are considered below outside of global free trade and free trade area

{mhss′ , ss′}. As shown earlier, since there are some trade regimes that are not stable like

full hub regimes and times with four FTAs and one country being a full hub, they are not

considered here:

(JSS1) Joint deviation of any countries from 〈{ss′}〉 to 〈{Φ}〉

(JSS2) Joint deviation of s and l from 〈{ss′}〉 to 〈{sl}〉

(JSSM3) Joint deviation of l and s from 〈{ss′}〉 to 〈{sm}〉

(JSSM4) Joint deviation of m and s from 〈{ss′}〉 to 〈{ml}〉

(JSSM5) Joint deviation of m and l from 〈{ss′}〉 to 〈{ml, ss′}〉
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(JSSM6) Joint deviation of all countries from 〈{ss′}〉 to 〈{sl, s′m}〉

(JSSM7) Joint deviation of all countries from 〈{ss′}〉 to 〈{lhsm, sm}〉

(JSSM8) Joint deviation of all countries from 〈{ss′}〉 to
〈
{lhss′ , ss′}

〉
(JSSM9) Joint deviation of all countries from 〈{ss′}〉 to

〈
{lhss′m, s′hsm}

〉
(JSSM10) Joint deviation of all countries from 〈{ss′}〉 to

〈
{lhss′m,mhss′}

〉
(JSSM11) Joint deviation of all countries from 〈{ss′}〉 to

〈
{shs′ml, s′hml}

〉
(JSSM12) Joint deviation of all countries from 〈{ss′}〉 to

〈
{mhss′l, shs′l}

〉
(JSS1) does not occur since the small countries will always prefer to be in an FTA than

not.

While a small country will always prefer an FTA with a large country over one with a

small country, (JSS2) is ruled out since the large country will only have a profitable deviation

when its relative market power difference is smaller and this parameter space is when global

free trade is a stable outcome:

4 ωl({sl} − {ss′}) > 0 iff θ ≤ θl({sl} − {ss′}) = 1.009 (85)

(JSS3) is also not possible since the medium country has a profitable deviation only when

its relative market power difference is within the parameter space for global free trade:

4 ωm({sm} − {ss′}) > 0 iff θ ≤ θm({sm} − {ss′}) = 1.007 (86)

This applies to (JSS4) as well:

4 ωl({ml} − {ss′}) > 0 iff θ ≤ θl({ml} − {ss′}) = 1.0023 (87)

(JSS5) can occur since the large and medium countries have a profitable deviation to

form FTAs with each other. However this outcome is not stable since the large country and

a small country will have a profitable deviation away to form an FTA with each other and

the medium country has an incentive to deviate from that. The same applies for (JSS6),

(JSS7), and (JSS8).

In (JSS9), the two remaining countries in two FTAs—one small and medium countries—

will have an incentive to form an FTA together which results in global free trade. However,
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with this level of market power difference the large country will always stay out so (JSS9) is

not stable. The same applies to (JSS10), (JSS11), and (JSS12). Both the remaining countries

not in an FTA will sign one resulting in global free trade but the large country will be deviate

away.

In conclusion, the equilibrium outcome for regionalism with a more diverse country type

is this: global free trade is stable when θ ∈ [1, 1.017], a free trade area between the small

and medium countries {mhss′ , ss′} is stable when θ ∈ (1.017, 1.035], and an FTA between

the small countries {ss′} is stable outside of that.
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C Appendix: Regionalism without MFN

C.1 Welfare Functions
Below are the welfare functions for regional trade regimes without MFN:
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C.2 Regionalism with diverse country types

Proof of Lemma 9 Without the MFN clause, discriminatory tariffs are allowed. On one

hand, this means that countries staying outside of FTAs, particularly smaller countries, are

now punished more for it in the form of higher tariffs. On the other hand, there is now

relatively lower benefits to being in FTAs since countries not in any trade agreements can

extract more tariff revenue using discriminatory tariffs on its partners. In terms of hub and

spoke regimes, the absence of the MFN clause renders all of them unstable.
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This applies to hub and spoke regimes with two spokes where the hub can be any of the

small, medium, or large countries:

4 ωm({ss′}N − {shs′m}N) > 0 ∀ θ and 4 ωl({ss′}N − {shs
′l}N) > 0 ∀ θ,

4 ωl({sm}N − {mhsl}N) > 0 ∀ θ and 4 ωs({s′m}N − {mhss
′}N) > 0 ∀ θ,

4 ωm({sl}N − {lhsm}N) > 0 ∀ θ,

4 ωs({lhss
′
, ss′}N − {lhss′}N) > 0 ∀ θ and 4 ωs′({lhss

′
, ss′}N − {lhss′}N) > 0

(88)

where the first line shows that the medium and large countries will always deviate away from

a small country hub regime with two spokes when they are one of the spokes. The second

line shows that the large and small countries will also always deviate away from a medium

country hub regime with two spokes when they are one of the spokes. In the third line, the

medium country spoke of a large country hub regime with two spokes will always deviate

away. Lastly, the two smaller spoke countries in a large country hub with two spokes will

jointly form another FTA which also renders the hub regime unstable.

Similar to lemma 6, all full hub and spoke regimes are also unstable:

4 ωl({shs
′m}N − {shs′ml}N) > 0, 4ωm({shs′l}N − {shs′ml}N) > 0, and

4 ωs′({shml}N − {shs
′ml}N) > 0 ∀ θ,

4 ωl({mhss
′}N − {mhss′l}N) > 0, 4ωs({mhs

′l}N − {mhss′l}N) > 0, and

4 ωs′({mhsl}N − {mhss
′l}N) > 0 ∀ θ,

4 ωl({shss
′N}N − {shs′mlN}N) > 0, 4ωm({shs′lN}N − {shs′mlN}N) > 0, and

4 ωs′({shmlN}N − {shs
′mlN}N) > 0 ∀ θ

(89)

On top of these, any regimes where a country is a spoke are also unstable. This includes

3 trade agreement regimes where two countries have two FTAs including with each other

while the other two are spokes with only one FTA each. The countries with two FTAs each

are like hub countries since the countries that they have FTAs with don’t have FTAs with
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each other. The following holds:

4 ωm({s′hsl}N − {lhs′m, ss′}N) > 0 ∀ θ,

4 ωl({shs
′m}N − {mhsl, ss′}N) > 0 ∀ θ,

4 ωl({shs
′m}N − {shs′m, s′l}N) > 0, and 4 ωm({s′hs′l}N − {shs′m, s′l}N) > 0 ∀ θ,

4 ωs({lhs
′m, shs

′m}N − {lhs′m, sm}N) > 0, and 4 ωs′({lhs
′m, shs

′m}N − {lhs′m, sm}N) > 0 ∀ θ

(90)

In the first three cases (first three lines), the medium or large countries always deviate away

from the regime. In the fourth case where the two small countries are the spokes, both small

countries have a joint profitable deviation to form an FTA with each other which also makes

the original regime unstable.

Lastly, trade regimes with four trade agreements with one full hub country and one spoke

are also not stable since the spoke country will always deviate away:

4 ωs({s′hml,ml}N − {s′hsml,ml}N) > 0 ∀ θ,

4 ωm({lhss′ , ss′}N − {lhss′m, ss′}N) > 0 ∀ θ,

4 ωl({s′hsm, sm}N − {s′hsml, sm}N) > 0 ∀ θ,

4 ωm({lhss′ , ss′}N − {lhss′m, ss′}N) > 0 ∀ θ,

4 ωm({shs′l, s′l}N − {shs′ml, s′l}N) > 0 ∀ θ,

4 ωs({mhs
′l, s′l}N − {mhss′l, s′l}N) > 0 ∀ θ,

4 ωl({mhss
′
, ss′}N − {mhss′l, ss′}N) > 0 ∀ θ, and

4 ωs({lhs
′m, s′m}N − {lhss′m, s′m}N) > 0 ∀ θ

(91)

Proof of Proposition 6 Given assumption 2, we first establish global free trade as a stable

equilibria. From lemma 9, all hub and spoke trade regimes are not stable and deviations to

these regimes will not be considered. From below, the smaller countries have no incentive to

unilaterally deviation from global free trade:

4 ωs(F − {mhss
′l, s′hsl}N) > 0, 4ωs(F − {lhss

′m,mhss
′}N) > 0,

4 ωs(F − {lhss
′m, s′hsm}N) > 0, and 4 ωs(F − {lhs

′m, s′m}N) > 0 for all θ
(92)

The medium country, however, has a profitable deviation from global free trade:

4 ωm(F − {lhss′ , ss′}N) > 0 iff θ ≤ θm(F − {lhss′ , ss′}N) = 1.072 (93)
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Similarly, the larger country has a profitable deviation away from global free trade:

4 ωl(F − {mhss
′
, ss′}N) > 0 iff θ ≤ θl(F − {mhss

′
, ss′}N) = 1.017 (94)

Since θl(F − {mhss
′
, ss′}N) < θm(F − {lhss′ , ss′}N), the larger country’s deviation to a 3-

country regional trade area with the exclusion of the larger country ({mhss′ , ss′}N) binds.

As such, global free trade is unstable from unilateral deviation by the larger country.

Next the following joint deviations from global free trade are considered:

(JF1) Joint deviation of l and m from 〈{F}〉 to
〈
{ml}N

〉
(JF2) Joint deviation of m and s from 〈{F}〉 to

〈
{sm}N

〉
(JF3) Joint deviation of l and s from 〈{F}〉 to

〈
{sl}N

〉
(JF4) Joint deviation of s and s′ from 〈{F}〉 to

〈
{ss′}N

〉
(JF5) Joint deviation of s, s′, and l from 〈{F}〉 to

〈
{lhss′ , ss′}N

〉
(JF6) Joint deviation of s, s′, and m from 〈{F}〉 to

〈
{mhss′ , ss′}N

〉
(JF7) Joint deviation of s, m, and l from 〈{F}〉 to

〈
{lhsm, sm}N

〉
(JF8) Joint deviation of any three countries or all four countries from 〈{F}〉 to

〈
{Φ}N

〉
(JF1), (JF2), (JF3), and (JF4) are ruled out since each of these countries don’t have a

joint profitable deviation from global free trade to an FTA with each other.

By the same direct calculation as above, the joint deviations in (JF5), (JF6), (JF7), and

(JF8) can also be ruled out. This is because there are at least one country that does not

have a profitable deviation away from global free trade to these regimes.

From global free trade, the large country has an incentive to deviation unilaterally out of

all trade agreements leaving a 3-country regional trade agreements between the medium and

two smaller countries ({mhss′ , ss′}N). In fact, the large country has no incentive to join any

one or two trade agreements with the other countries once it stays out:

4 ωl({mhss
′
, ss′}N − {mhss′ , shs′l}N) > 0, 4ωl({mhss

′
, ss′}N − {mhss′l, ss′}N) > 0,

4 ωl({mhss
′
, ss′}N − {mhss′l, shs′l}N) > 0, and 4 ωl({mhss

′
, ss′}N − {shs′ml, s′hsl}N) > 0 for all θ

(95)
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Next, the coalitional deviations from the 3-country regional trade agreements between

the medium and two smaller countries ({mhss′ , ss′}N) are considered. All hub and spoke

regimes are excluded from consideration due to its established instability (lemma 9):

(JSSM1) Joint deviation of any three countries or all four countries from
〈
{mhss′ , ss′}N

〉
to〈

{Φ}N
〉

(JSSM2) Joint deviation of s and s′ from
〈
{mhss′ , ss′}N

〉
to
〈
{ss′}N

〉
(JSSM3) Joint deviation of l and s from

〈
{mhss′ , ss′}N

〉
to
〈
{sl}N

〉
(JSSM4) Joint deviation of m and s from

〈
{mhss′ , ss′}N

〉
to
〈
{sm}N

〉
(JSSM5) Joint deviation of m and l from

〈
{mhss′ , ss′}N

〉
to
〈
{ml}N

〉
(JSSM6) Joint deviation of all countries from

〈
{mhss′ , ss′}N

〉
to
〈
{ml, ss′}N

〉
(JSSM7) Joint deviation of all countries from

〈
{mhss′ , ss′}N

〉
to
〈
{s′l, sm}N

〉
(JSSM8) Joint deviation of s, m, and l from

〈
{mhss′ , ss′}N

〉
to
〈
{lhsm, sm}N

〉
(JSSM9) Joint deviation of s, s′, and l from

〈
{mhss′ , ss′}N

〉
to
〈
{lhss′ , ss′}N

〉
(JSSM10) Joint deviation of all countries from

〈
{mhss′ , ss′}N

〉
to
〈
{lhs′m, shs′m}N

〉
(JSSM11) Joint deviation of all countries from

〈
{mhss′ , ss′}N

〉
to
〈
{lhss′ ,mhss′}N

〉
(JSSM12) Joint deviation of all countries from

〈
{mhss′ , ss′}N

〉
to
〈
{lhss′m, s′hsm}N

〉
(JSSM13) Joint deviation of all countries from

〈
{mhss′ , ss′}N

〉
to
〈
{lhss′m,mhss′}N

〉
(JSSM14) Joint deviation of all countries from

〈
{mhss′ , ss′}N

〉
to
〈
{shs′ml, s′hml}N

〉
(JSSM15) Joint deviation of all countries from

〈
{mhss′ , ss′}N

〉
to
〈
{mhss′l, shs′l}N

〉
(JSSM16) Joint deviation of all countries from

〈
{mhss′ , ss′}N

〉
to
〈
{F}N

〉
(JSSM1) can be ruled out since none of the countries have a profitable deviation to status

quo.

While the two small countries do not have an incentive to forgot their 3-country trade

area with the medium country to form an FTA between the two of them, (JSSM2) cannot be
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ruled out since the medium country has an incentive to unilaterally deviate from this trade

area once its relative market power gets large enough:

4 ωs({ss′}N − {mhss
′
, ss′}N) < 0 for all θ,

4 ωs′({ss′}N − {mhss
′
, ss′}N) < 0 for all θ,

4 ωm({ss′}N − {mhss′ , ss′}N) > 0 iff θ ≥ θm({ss′}N − {mhss′ , ss′}N) = 1.055

(96)

(JSSM3), (JSSM4), and (JSSM5) can be ruled out since none of these countries have a

profitable deviation away from a 3-country trade agreement regime to an FTA with each

other.

For (JSSM6), the medium country always has a positive deviation to a trade regime where

it is in an FTA with the large country while the two small countries are in an FTA of their

own. The large and small countries have a profitable deviation to this regime if their market

power differences are relatively small:

4 ωm({ml, ss′}N − {mhss′ , ss′}N) > 0 for all θ,

4 ωl({ml, ss′}N − {mhss
′
, ss′}N) > 0 iff θ ≤ θl({ml, ss′}N − {mhss

′
, ss′}N) = 1.039,

4 ωs({ml, ss′}N − {mhss
′
, ss′}N) > 0 iff θ ≤ θs({ml, ss′}N − {mhss

′
, ss′}N) = 1.039

(97)

However, from the testing the stability of global free trade above, we know that global free

trade is a stable outcome when the relative market power parameter is less than 1.017. In

fact, each of these countries have a profitable joint deviation to global free trade from this

regime. As such, (JSSM6) is not a stable outcome. This applies to (JSSM7) as well. There

are certainly parameter space where all countries have an incentive to deviation to a trade

regime where the medium and small countries have an FTA while the large and other small

countries have another. But all of these countries have a profitable deviation to global free

trade from this regime. So (JSSM7) is ruled out as well.

For (JSSM8), the large country has no incentive to join a 3-country free trade area with

the medium and one small countries. So joint deviation to (JSSM8) is not possible. The

large country also has no profitable deviation to a 3-country free trade area with the two

smaller countries which rules out (JSSM9).

There exists a profitable joint deviation for all countries to (JSSM10), a trade regime

with four FTAs with each country is in two
〈
{lhs′m, shs′m}N

〉
. The medium and both small

countries always have an incentive to join this regime while the large country will do so as
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the relative market power differences between them declines past a certain point:

4 ωm({lhs′m, shs′m}N − {mhss′ , ss′}N) > 0 for all θ,

4 ωs({lhs
′m, shs

′m}N − {mhss′ , ss′}N) > 0 for all θ,

4 ωs′({lhs
′m, shs

′m}N − {mhss′ , ss′}N) > 0 for all θ, and

4 ωl({lhs
′m, shs

′m}N − {mhss′ , ss′}N) > 0 iff θ ≤ θl({lhs
′m, shs

′m}N − {mhss′ , ss′}N) = 1.021

(98)

However, both the small and medium countries without an FTA with each other have a joint

profitable deviation to form an FTA together and so (JSSM10) will not occur:

4 ωm({mhss′l, s′hsl}N − {lhs′m, shs′m}N) > 0 for all θ,

4 ωs′({mhss
′l, s′hsl}N − {lhs′m, shs′m}N) > 0 for all θ,

(99)

This results in a five trade agreement regime where the other small and large country are

only in two FTAs. From equation 95, this is one of the regimes which the large country will

deviate from to stay out of all trade agreements.

The above case is similar to (JSSM11), a trade regime with four FTAs
〈
{lhss′ ,mhss′}N

〉
.

Here again there will exist some circumstances where the large country has an incentive to

deviate to this trade regime while all the other countries always has an incentive to do so.

However, the two small countries who are in two FTAs each and not with one another will

have a profitable deviation to sign an FTA together:

4 ωs({shs
′ml, s′hml}N − {lhs′m, shs′m}N) > 0 for all θ,

4 ωs′({shs
′ml, s′hml}N − {lhs′m, shs′m}N) > 0 for all θ,

(100)

This means that (JSSM11) is not a stable outcome. In fact, the larger country will choose to

stay out of the new trade regime where both small countries have an FTA with each other

on top of the four FTAs already (equation 95).

While each country can have an incentive to deviate to (JSSM12), there is no overlap in
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their parameter space which rules it out:

4 ωm({lhss′m, s′hsm}N − {mhss′ , ss′}N) > 0 iff θ ≥ θm({lhss′m, s′hsm}N − {mhss′ , ss′}N) = 1.047,

4 ωs({lhss
′m, s′hsm}N − {mhss′ , ss′}N) > 0 iff θ ≥ θs({lhss

′m, s′hsm}N − {mhss′ , ss′}N) = 1.045,

4 ωs′({lhss
′m, s′hsm}N − {mhss′ , ss′}N) > 0 for all θ, and

4 ωl({lhss
′m, s′hsm}N − {mhss′ , ss′}N) > 0 iff θ ≤ θl({lhss

′m, s′hsm}N − {mhss′ , ss′}N) = 1.041

(101)

The same case applies to (JSSM13) which rules it out as well:

4 ωs′({lhss
′m,mhss

′}N − {mhss′ , ss′}N) > 0 iff θ ≥ θs′({lhss
′m,mhss

′}N − {mhss′ , ss′}N) = 1.045,

4 ωs({lhss
′m,mhss

′}N − {mhss′ , ss′}N) > 0 iff θ ≥ θs({lhss
′m,mhss

′}N − {mhss′ , ss′}N) = 1.045,

4 ωm({lhss′m,mhss′}N − {mhss′ , ss′}N) > 0 for all θ, and

4 ωl({lhss
′m,mhss

′}N − {mhss′ , ss′}N) > 0 iff θ ≤ θl({lhss
′m,mhss

′}N − {mhss′ , ss′}N) = 1.047

(102)

(JSSM14) and (JSSM15) does not occur since the large country will prefer to stay out of

all trade agreements compared to staying in these regimes (equation 95).

Lastly, global free trade in (JSSM16) occurs when the large country has a profitable

incentive to join as described earlier (equation 94.

From all these cases, only the trade regime with an FTA between the small countries

cannot be ruled out ({ss′}N). Global free trade is the stable outcome when θ ∈ [1, 1.017] and

free trade area {mhss′ , ss′}N is the stable outcome when θ ∈ (1.017, 1.035]. Joint deviations

from the {ss′}N regime are considered below outside of global free trade and free trade area

{mhss′ , ss′}N . As shown earlier, since there are some trade regimes that are not stable like

full hub regimes and times with four FTAs and one country being a full hub, they are not

considered here:

(JSS1) Joint deviation of any countries from
〈
{ss′}N

〉
to
〈
{Φ}N

〉
(JSS2) Joint deviation of s and l from

〈
{ss′}N

〉
to
〈
{sl}N

〉
(JSSM3) Joint deviation of l and s from

〈
{ss′}N

〉
to
〈
{sm}N

〉
(JSSM4) Joint deviation of m and s from

〈
{ss′}N

〉
to
〈
{ml}N

〉
(JSSM5) Joint deviation of m and l from

〈
{ss′}N

〉
to
〈
{ml, ss′}N

〉
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(JSSM6) Joint deviation of all countries from
〈
{ss′}N

〉
to
〈
{sl, s′m}N

〉
(JSSM7) Joint deviation of all countries from

〈
{ss′}N

〉
to
〈
{lhsm, sm}N

〉
(JSSM8) Joint deviation of all countries from

〈
{ss′}N

〉
to
〈
{lhss′ , ss′}N

〉
(JSSM9) Joint deviation of all countries from

〈
{ss′}N

〉
to
〈
{lhss′m, s′hsm}N

〉
(JSSM10) Joint deviation of all countries from

〈
{ss′}N

〉
to
〈
{lhss′m,mhss′}N

〉
(JSSM11) Joint deviation of all countries from

〈
{ss′}N

〉
to
〈
{shs′ml, s′hml}N

〉
(JSSM12) Joint deviation of all countries from

〈
{ss′}N

〉
to
〈
{mhss′l, shs′l}N

〉
(JSS1) does not occur since the small countries will always prefer to be in an FTA than

not.

While a small country will always prefer an FTA with a large country over one with a

small country, (JSS2) is ruled out since the large country will only have a profitable deviation

when its relative market power difference is smaller and this parameter space is when global

free trade is a stable outcome:

4 ωl({sl}N − {ss′}N) > 0 iff θ ≤ θl({sl}N − {ss′}N) = 1.008 (103)

(JSS3) is also not possible since the medium country has a profitable deviation only when

its relative market power difference is within the parameter space for global free trade:

4 ωm({sm}N − {ss′}N) > 0 iff θ ≤ θm({sm}N − {ss′}N) = 1.017 (104)

This applies to (JSS4) as well:

4 ωl({ml}N − {ss′}N) > 0 iff θ ≤ θl({ml}N − {ss′}N) = 1.013 (105)

(JSS5) can occur since the large and medium countries have a profitable deviation to

form FTAs with each other. However this outcome is not stable since the large country and

a small country will have a profitable deviation away to form an FTA with each other and

the medium country has an incentive to deviate from that. The same applies for (JSS6),

(JSS7), and (JSS8).

In (JSS9), the two remaining countries in two FTAs—one small and medium countries—

will have an incentive to form an FTA together which results in global free trade. However,
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with this level of market power difference the large country will always stay out so (JSS9) is

not stable. The same applies to (JSS10), (JSS11), and (JSS12). Both the remaining countries

not in an FTA will sign one resulting in global free trade but the large country will be deviate

away.

In conclusion, the equilibrium outcome for regionalism with a more diverse country type

is this: global free trade is stable when θ ∈ [1, 1.017], a free trade area between the small and

medium countries {mhss′ , ss′}N is stable when θ ∈ (1.017, 1.055], and an FTA between the

small countries {ss′}N is stable outside of that.
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