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ernments, PTAs become rigid once exclusion or freeriding incentives bind, constraining further
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alize selectively in a differentiated goods sector without altering existing PTAs. As a result, the
stable equilibrium trade network consists of the PTAs that would arise absent plurilaterals, aug-
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1 Introduction

The last successful round of comprehensive multilateral trade liberalization concluded with
the Uruguay Round in 1994. In the three decades since, repeated efforts to advance global
trade negotiations under the World Trade Organization (WTO) have stalled, reflecting deep
heterogeneity in national interests, rising geopolitical tensions, and the increasing difficulty
of achieving consensus among a large and diverse membership. While the multilateral
trading system has proven durable in preventing large-scale reversals toward protectionism
and retaining its core institutional functions, the WTO has experienced prolonged gridlock
in concluding new rounds of tariff liberalization and rulemaking (Bagwell and Staiger, 2002;
Freund and Ornelas, 2010; Wolfe, 2015; Bown and Crowley, 2016). As a result, a central
question in international economics is no longer whether multilateral liberalization has
slowed, but how trade cooperation evolves once comprehensive global agreements become
politically unattainable.

The dominant institutional response to multilateral gridlock has been the rapid pro-
liferation of preferential trade agreements (PTAs). Bilateral and regional agreements now
govern a substantial share of world trade and have become the primary vehicle for nego-
tiated liberalization (Bown and Crowley, 2016; Lake, 2026). A large literature studies the
formation and consequences of PTAs, with a key theme throughout the classic and more
recent literature being the incentives of countries to include or exclude partners from pref-
erential access.! By bundling liberalization across sectors and relying on discrimination,
PTAs offer a clear and tractable mechanism for reciprocity and help governments inter-
nalize gains from cooperation across industries. In this sense, PTAs can be understood
as a deliberately rigid institutional form. By linking sector-level tariff cuts within a sin-
gle agreement, they limit fragmentation and mitigate incentives to cherry-pick sectors for
discriminatory liberalization (Davis, 2004; Hoekman and Mavroidis, 2015a; Maggi, 2016).

At the same time, this rigidity implies that preferential liberalization is inherently lim-
ited once the scope for the mutually beneficial exchange of reciprocal preferential access is
constrained. Dominant countries may prefer to exclude weaker partners to preserve pref-
erential access, while others may choose to free ride on the liberalization efforts of their

trading partners. As a result, PTAs can function as a straightjacket on further liberal-

!Classic references include Krugman (1991), Baldwin (1995), Krishna (1998), Bagwell and Staiger
(1999), and Ornelas (2005a,b,c, 2008), who often addressed the question of whether PTAs act as building
or stumbling blocks on the way to global free trade. Later references include Saggi and Yildiz (2010),
Saggi et al. (2013), Facchini et al. (2012, 2021), Lake and Yildiz (2016), Lake and Roy (2017), Lake (2017,
2019), Lake et al. (2020) and Berens et al. (2021). For surveys, see Freund and Ornelas (2010), Maggi
(2014), and Krishna and Lake (2019).



ization: effective as an initial response to multilateral deadlock, but increasingly binding
as distributional incentives prevent further preferential expansion (Saggi and Yildiz, 2010;
Saggi et al., 2013; Missios et al., 2016; Lake and Yildiz, 2016; Berens et al., 2021).?

Alongside the expansion of PTAs, a distinct and comparatively under-analyzed in-
stitutional form has emerged: plurilateral trade agreements that liberalize trade on a
non-discriminatory MFN basis within specific sectors.®> Unlike PTAs, plurilateral agree-
ments do not grant preferential access to members at the expense of outsiders. Instead,
participating countries commit to tariff reductions that apply equally to members and
non-members, preserving the MFN principle while relaxing the unanimity constraint that
has hindered WTO-wide negotiations. In this sense, plurilateral agreements occupy an
intermediate institutional position between multilateralism and discriminatory regional-
ism, allowing subsets of countries to advance liberalization without dismantling existing
preferential arrangements (Hoekman and Mavroidis, 2015b; Lewis, 2025).

Plurilateral agreements are not a theoretical curiosity. The WTO Information Technol-
ogy Agreement (ITA), for example, eliminates MFN tariffs on hundreds of information and
communications technology products and covers the vast majority of global trade in those
goods (Mann and Liu, 2009; Tang and Lascari, 2017; Gnutzmann-Mkrtchyan and Henn,
2018; Chochua and Iodice, 2025). More recent initiatives—including negotiations over an
Environmental Goods Agreement and a range of WTO Joint Statement Initiatives cover-
ing e-commerce, services domestic regulation, and investment facilitation—underscore the
growing reliance on plurilateral approaches as a pragmatic response to stalled multilat-
eralism (Hoekman and Sabel, 2019, 2021; Wolff, 2023). These agreements already shape
global trade flows and are likely to play an increasingly important role going forward.*

Scholars in international trade law and international relations increasingly view pluri-
lateral agreements as a form of institutional “variable geometry” within the WTO system.
In this view, plurilaterals reconcile non-discrimination with political feasibility in heteroge-
neous memberships and serve as club-based solutions to collective action problems (Hoek-

man and Mavroidis, 2015a, 2017). From an international relations perspective, plurilateral

2Empirically, many major trading relationships among large economies already operate near this bound-
ary, where PTA formation seems politically constrained despite apparent scope for mutual gains from
liberalization.

3Plurilateral agreements have also been referred to as “critical mass” agreements (Winslett, 2018), as
they become truly effective only if a critical mass of countries participate.

AWTO/GATT plurilateral agreements pre-date the ITA. The Agreement on Trade in Civil Aircraft
entered into force in 1980 and currently has over 50 member countries that have eliminated their MFN
tariffs on non-military aircraft and their parts and components. The Agreement on Trade in Pharmaceu-
tical Products entered into force in 1994 and currently has over 25 member countries that have eliminated
their MFN tariffs on pharmaceutical goods and their chemical inputs.


https://www.wto.org/english/tratop_e/civair_e/civair_e.htm
https://www.wto.org/english/tratop_e/pharma_ag_e/pharma_agreement_e.htm
https://www.wto.org/english/tratop_e/pharma_ag_e/pharma_agreement_e.htm

agreements allow coalitions of willing countries to internalize gains from cooperation while
preserving openness to future participation (Abbott and Snidal, 2000; Keohane and Vic-
tor, 2011). Despite this growing recognition outside economics, formal economic analysis
of plurilateral agreements remains limited, particularly with respect to how MFN-based
sectoral liberalization interacts with PTAs and reshapes countries’ incentives to cooperate.

Our paper addresses this gap by developing a model of endogenous trade agreement
formation in which countries choose between PTAs and plurilateral MFN-based liberaliza-
tion in specific sectors. Our three-country model has a traditional three-good competing-
exporters framework that has served as the workhorse model in the literature and allows
comparability with prior literature. We augment this framework by adding a differentiated-
goods sector where plurilateral liberalization may play out. This combination allows PTAs
to generate exclusion and free-riding incentives depending on the structure of supply side
asymmetries across countries as in previous work, and also allows plurilateral agreements
to generate MFN-based gains that depend on market size and demand elasticities. We
consider a comprehensive set of global trade networks including no agreements (i.e. MFN-
constrained unilateral policy setting), a full set of PTA regimes, plurilaterals, and combina-
tions of PTAs and plurilaterals.” Based on the welfare levels under these trade networks,
we find the equilibrium trade network using a farsighted stability concept, the largest
consistent set proposed by Chwe (1994). This enables countries to anticipate how initial
deviations may trigger subsequent changes in the trade agreement network.

The analysis yields three central insights. First, plurilateral agreements do not under-
mine or replace existing PTAs. Across the environments we consider, the introduction
of plurilateral liberalization does not eliminate PTAs from the set of stable trade agree-
ment networks. Instead, plurilaterals coexist with PTAs, expanding liberalization along
MFN-based sectoral margins while leaving preferential access unchanged. This result helps
allay concerns—frequently raised in policy discussions—that plurilateral agreements may
destabilize the existing trade architecture (Hoekman and Mavroidis, 2015b; Wolff, 2023).

Second, plurilateral agreements relax binding constraints on further liberalization once
preferential liberalization has been exhausted. In environments with asymmetric countries—
where exclusion or free-riding incentives prevent the expansion of PTAs—plurilateral agree-

ments enable additional global tariff reductions in sectors of mutual interest. In equilib-

SFrom a modeling perspective, the PTA literature has focused on three dimensions: (i) the number
of countries (typically three-country or N-country models), (ii) the economic characteristics of countries
(which shapes PTA formation incentives), and (iii) the institutional design of trade agreements (e.g. FTAs
vs CUs vs multilateral agreements). In accordance with the research question, papers typically do not treat
each dimension in-depth. Our research question focuses on the institutional design of trade agreements
and hence we naturally focus on dimensions (ii) and (iii).



rium, the stable trade agreement network corresponds to the PTA-based outcome that
would arise absent plurilaterals, augmented by MFN-based plurilateral liberalization. Pluri-
laterals thus operate as an institutional overlay that extends liberalization beyond what
preferential agreements alone can achieve.

Third, this mechanism provides a dynamic interpretation of recent developments in the
global trading system. PTAs serve as an effective initial response to multilateral deadlock,
but their rigidity eventually becomes binding. Plurilateral agreements emerge precisely
at this stage, offering the institutional flexibility required to sustain further cooperation
without unraveling existing PTAs. Viewed through this lens, the increasing prominence
of plurilateral agreements reflects sequential institutional adaptation rather than fragmen-
tation of the trading system (Hoekman and Mavroidis, 2015b; Hoekman and Sabel, 2019,
2021). In this sense, plurilateral agreements emerge endogenously as a response to the
institutional limits of preferential liberalization.

The paper is organized as follows. Section 2 introduces the trade model and charac-
terizes optimal tariffs across different trade agreement networks. Section 3 presents the
trade agreement formation game and the stability concept. Section 4 analyzes equilibrium
trade agreement networks with symmetric countries. Sections 5 and 6 study asymmetric

environments with, respectively, exclusion and free-riding incentives. Section 7 concludes.

2 Model

2.1 Underlying Trade Model

Overview. Our underlying trade model has three countries z = a,b,c and four non-
numéraire goods Z = A, B,C,D. Where necessary, we denote countries (and goods)
generically by 4,7,k (I, J, K). The numéraire good 0 is produced one-to-one using labor
and thus pins down unit wages on the supply side and also absorbs all income effects on
the demand side.

Goods Z = A, B,C are homogeneous goods subject to comparative advantage forces
and perfect competition as in the traditional competing exporters model.® Country z = i
has zero endowment of good Z = I but an endowment e, > 0 of the two goods Z # I.

Thus, country z = ¢ imports good Z = [ and exports goods Z # I. We augment this

6While we use the competing exporters model for comparability as it has been the workhorse model
in this literature, our approach accommodates other underlying trade models that have optimal tariff
solutions (if only numerically). Indeed, the equilibrium trade agreement network ultimately depends on
country preferences over trade agreement networks. To this end, we consider the presence of free riding
and exclusion incentives which have featured prominently in the recent PTA literature.



traditional competing exporters setup with good Z = D which represents a monopolisti-
cally competitive differentiated goods sector a la Armington that operates under constant
marginal cost normalized to 1.” Each country z has a set of varieties {2, that contains N
elements.

The coexistence of homogeneous and differentiated goods sectors allows PTAs and
plurilateral agreements to operate along distinct margins. PTAs affect tariffs through dis-
crimination, consistent with the PTA literature in which sectoral comparative advantage
generates the gains from reciprocal tariff reductions and gives rise to exclusion and free-
riding incentives. In contrast, the selectively chosen, single-sector nature of plurilateral
agreements makes them more naturally suited to a differentiated goods sector, where all
countries produce and consume distinct varieties of the same good and liberalization op-
erates on an MFN basis. This sectoral distinction is therefore essential for capturing the

different economic mechanisms underlying preferential and plurilateral liberalization.®

Preferences. Each country ¢ has a representative consumer with quasi-linear preferences
that are linear in the numéraire good and additively separable across non-numéraire goods.
Subutility is quadratic for homogeneous goods A, B, C' and for the composite differentiated

good D. This implies linear demand at the sector level for non-numéraire goods:
rviy=a—py forl=AB,C D (1)

where « is the choke price that indicates the size of the market, and p;; is the (tariff-
inclusive) price paid by country i consumers for good I.

Preferences are nested for the differentiated good D, such that varieties within the
composite differentiated good are aggregated via a CES index with elasticity of substitution

o > 1. The CES aggregate and the implied variety-level demand are

o—1

s = > Y e 2)

j=a,b,cneQ;

Tnji =TiD (pnji) (3)

DiD

where x,,;; and p,;; denote consumption and price of variety n from country j in country

i, and p;p is the CES price index (see equation (8) below) for the composite differentiated

"Symmetry in the differentiated good sector is a standard assumption and keeps the model tractable.
8We abstract from endogenous firm entry to focus on governments’ tariff-setting incentives; allowing
entry would not overturn the MFN-based gains from plurilateral liberalization emphasized here.



good in country i. This structure preserves linear demand for the composite differentiated
good while allowing within-sector substitution across varieties, which is central for MFN-

based tariff changes under plurilateral agreements.

Equilibrium in Homogeneous Goods Markets. International market clearing for
non-numéraire good I equates the import demand of country i (i.e. x;;) and the export
supply from countries z # i (i.e. e, — x,; = e, — a + p.r). Given additive (i.e. specific)
tariffs drive a wedge between the tariff-inclusive price p;; paid by country ¢ consumers and

the tariff-exclusive price p;; of good I received by country j exporters,
pir = pj1 + i for j #i (4)

market clearing then yields the following equilibrium prices:

1 1
pr=a=g) etz tiforz=i (5)

ZF#1 zF#1

The competing exporters structure implies equilibrium prices depend only on the importing

country’s tariffs and the endowments of the two exporting countries.

Equilibrium in Differentiated Goods Sector. FEach firm n in country j produces a
single variety recognizing the variety-level demand in country ¢ given by equation (3) and

that tariffs drive a wedge between domestic and imported varieties,
DPnji = PniiTij for j 7£ 1 and Tij Z 1 (6)
where 7;; = 1 (7;; > 1) represents a zero (strictly positive) advalorem tariff. Maximizing

profits delivers the standard markup rule for monopolistically competitive firms

o o

nii = ¢ and i = ————
Pnii o—1 Pnj o—1

CTij (7)

and the CES price index in country i

1

l1—0o
- o
PiD = (N E p:l]l ) = i 1CTi~ (8)

j=a,b,c




1
— 1—0o . . . .
Here, 7; = <N Zj:a be Tl-lj ”) represents the inward multilateral resistance term, which

summarizes the average level of tariffs that country ¢ imposes on all foreign varieties in the
differentiated goods sector. This term plays a central role in determining how MFN-based
tariff changes under plurilateral agreements affect market access and welfare.

Given this price index, variety-level demand and composite differentiated good demand

from equations (2) and (3) become

g

Tip = — ———CT; 9)

g Ti]’ 7
T (a 0_107)<Ti> (10)

Welfare. The quasi-linearity and additive separability of the utility function simplify

the welfare comparison across alternative trade networks. In particular, national welfare
for country z, denoted W, is the sum of consumer surplus and producer surplus for non-
numéraire goods and tariff revenue. Producer surplus for the traditional non-numéraire
goods Z = A, B, C is the value of endowments whereas producer surplus in the differenti-

ated goods sector consists of firm profits.”

2.2 Trade Agreement Networks

Before deriving optimal tariffs and welfare, we first describe the different trade networks
and the positions that countries can occupy in these trade networks. Figure 1 depicts the
set of trade agreement networks G. These networks summarize the feasible institutional
configurations through which countries may liberalize trade via preferential and plurilateral
agreements.

The first row illustrates networks that only contain PTAs where, by definition, PTA
members impose zero tariffs on each other on all goods. The empty network gy contains

no agreements. In PTA insider-outsider networks giI;TA, countries ¢ and j have a PTA

that is either an FTA (g/"*) or a CU (gf;"). FTAs and CUs differ because, unlike FTA
members, CU members impose a common external tariff on non-members. There are six
PTA insider-outsider networks given three country pairs and two types of PTAs. In FTA
hub-spoke networks g, country i is the “hub” that has FTAs with each “spoke” country
j and k. Each country can be the hub, so there are three such networks.!* A PTA free

9 Appendix B presents closed-form expressions for consumer surplus, producer surplus and tariff revenue.

0There are no CU hub-spoke networks because the common external tariff requirement of a CU implies
countries cannot form “overlapping” CUs. The absence of the common external tariff requirement in FTAs
allows FTA hub-spoke networks.



trade network 955‘4 is either three bilateral F'TAs (95{‘1) or a three-country CU (ggg).u

Thus, there are two PTA free trade networks.

Empty network PTA insider-outsider network FTA hub-spoke network PTA free trade network
9o ai™ af! gt
i i: PTA insider i: FTA hub i
[ ]
[ J [ [ J
J k j: PTA insider k: PTA outsider j: FTA spoke k: FTA spoke J k

PL insider-outsider network PL complete network
PL PL
9ij Jijk

i: PL insider i
[ ]
4 /7 N\
4 4 \
/ / \
/7 /7 \
’ / \
’ ’ \
’ /7 \
’ U \
’ ’ \
o ° & -»
J: PL insider k: PL outsider J k
FTA-PL insider-outsider network FTA Hub - PL network FTA-PL complete network CU-PL complete network
FTA-PL H—PL FTA-PL CU-PL
Gij, ik Gi, jk 9ij, ijk 9jk, ijk
i: FTA & PL insider i: FTA hub, PL outsider i: FTA & PL insider i: CU outsider, PL insider
\ Y
\ V2N
\ ’ \
\ ’ \
\ ’ \
\ ’ \
\ ’ \
\ U \
\ / \
® ¢—-»
J: FTA insider, k: FTA outsider, J: FTA spoke, k: FTA spoke, J: FTA insider, k: FTA outsider, J: CU insider, k: CU insider,
PL outsider PL insider PL insider PL insider PL insider PL insider PL insider PL insider

Notes: A solid line represents a PTA link, a dashed line represents a plurilateral (PL) link between pairs

of countries, and the absence of any line indicates that there is neither a PTA nor a PL link.

Figure 1: Trade Networks and Positions

The second row illustrates networks that only contain plurilateral agreements. By
definition, members of a plurilateral agreement reduce tariffs in the differentiated goods
sector on an MFN basis. In plurilateral insider-outsider networks gi};L , countries ¢ and j
have a plurilateral agreement. There are three such networks since there are three country
pairs. We assume “open” plurilateral agreements: the outsider country k£ can unilaterally
join a plurilateral agreement between the insider countries ¢ and j. Given the MFN tariffs in

a plurilateral agreement, the world would then move from the plurilateral insider-outsider

1 Given the zero internal tariff requirement of an FTA, there is no distinction between the tariffs of
three bilateral FTAs or a three-country FTA. Thus, we can analytically view a three-country FTA as
three bilateral FTAs without loss of generality.



network gi];L to the plurilateral complete network gf;,f. The plurilateral complete network
is not equivalent to global free trade because it does not necessarily involve zero tariffs and
does not cover homogeneous goods.

The third row illustrates networks that contain PTAs and plurilateral agreements. In
FTA-PL insider-outsider networks gf;f,f_P L countries 7 and j have an FTA and countries
i and k have a plurilateral agreement.!? There are six such networks given three country
pairs and two types of agreements (FTAs and plurilaterals). In hub-plurilateral networks
gfjgp L country i is the hub and has FTAs with the spoke countries j and k while countries j

and k have a plurilateral agreement. There are three such networks. Lastly, in the PTA-PL
PTA
gk
and j also have either an FTA (ggfﬁc_P LyoraCu (gggﬁf L), There are six such networks.

Overall, Figure 1 depicts 31 possible trade agreement networks. While this set is large,

complete network g countries 7, j and k£ have a plurilateral agreement while countries 4

imposing symmetry or limited asymmetry across countries, together with the notion of
farsighted stability, sharply restricts the set of candidate stable trade networks and yields

a tractable equilibrium characterization.

2.3 Tariffs and Welfare

2.3.1 Homogeneous Goods Sector

Analytical expressions for optimal tariffs and welfare in the homogeneous goods sector are
well-known from the prior PTA literature (Saggi and Yildiz, 2010; Saggi et al., 2013; Missios
et al., 2016; Lake, 2017; Berens et al., 2021).'* Due to the reallocation of imports away
from the PTA non-member and towards the fellow PTA member following PTA formation,
PTA members have an incentive to lower their external tariff on the PTA non-member.
That is, PTA members practice tariff complementarity. That said, CU members impose
higher external tariffs because they coordinate external tariffs and hence internalize the
associated externality that tariff complementarity imposes on each member. In contrast,
due to the competing exporters structure whereby each country imports a different good,
PTA non-members do not change their tariffs following PTA formation by other countries.

In terms of welfare with symmetric countries, PTA members benefit from the mutual
exchange of preferential access but the PTA non-member suffers from the associated dis-

crimination in the PTA member markets. When countries are asymmetric in terms of their

12 Allowing countries ¢ and j to have a PTA and a plurilateral is redundant. The zero internal tariff
requirement of PTAs imply zero bilateral tariffs among members on all goods. And PTA members can
choose any tariff on the non-member in the absence of a plurilateral agreement. Moreover, the common
external tariff requirement rules out CU-PL insider outsider networks gg[{k_ PL
13See Appendix Table A.1 for the optimal tariffs in the homogeneous goods sector.



endowment, countries with smaller endowments are more attractive PTA partners because,
given symmetric demand across countries, such countries are both “large importers” and
“small exporters”.!* The former increases the gain in producer surplus from exporting to
the PTA member and the latter reduces the loss in producer surplus from stronger import
competition. This naturally leads to “exclusion incentives” and “free riding incentives”.
With two small countries and one large country, the small countries want to exclude the
large country from expansion of their bilateral PTA into a trilateral PTA. In contrast, with
one small country and two large countries, the small country prefers to free ride on PTA
formation by the large countries rather than form their own bilateral PTA with a large
country.

In our subsequent analysis, we therefore consider three cases: symmetric countries
where all countries benefit from PTA formation, and the asymmetric cases with exclusion
and free riding incentives. Ensuring non-negative exports across all trade agreement net-
works given the optimal tariffs presented in Appendix Table A.1 requires ¢;/e; < 5/3. To
maximize the constraints imposed on PTA liberalization by the exclusion and free riding

incentives, we impose ¢;/e; = 5/3 when countries are asymmetric.'®

2.3.2 Tariffs and Welfare in the Differentiated Goods Sector

Unlike the homogeneous goods sector, welfare in the differentiated goods sector is typically
highly non-linear and precludes closed-form solutions for optimal tariffs and welfare. An
important exception is the empirically plausible case of ¢ = 2, which allows for transparent
analytical expressions. We therefore use this case to summarize optimal external tariffs
in both the differentiated and homogeneous goods sector across trade networks in Table
1. Importantly, the economic forces driving optimal tariffs and welfare are not specific
to 0 = 2 and extend to more general values of o. Accordingly, we do not restrict the
subsequent analysis of stable trade networks to this special case.

Optimal external tariffs are increasing in N and « in all trade networks. An increase
in N or « raises import volumes and strengthens terms-of-trade motivations, leading gov-
ernments to set higher external tariffs. To begin, the optimal (MFN) tariff in the absence

of any agreements is

2(—=2+ v3 + N2a?)
-1+ N«

73 (90) = for j # i. (11)

14We assume countries have sufficient endowments of the numéraire good to balance bilateral trade.
15Non-negative prices across all trade agreement networks given the optimal tariffs presented in Appendix
Table A.1 requires a 2 1.4. To ensure strictly positive positive prices, we impose « > 1.5.
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Network Countries Homogeneous Differentiated
90 All tij(9p) 7ij(9p)
gf;TA Insidfers (,7) Zk(gf;TA) Tzk(gf;TA)
Outsider (k) tri(gp) ki (90)
gf’;U Insid.ers (,7) tik(ggU) Tix(9p)
Outsider (k) tri(gp) ki (9p)
9" Spokes (j, k) ti(g5™) Tk (gi; )
g{}’L Insidfers (,7) tir(90) Tik(gij )
Outsider (k) tri(gp) Tri(9p)
Qz};é All tij (90) 1"
FTA-PL insider (4) ti(gh™ ) 1*
9k | FTA insider (5) tir(g5) Tin(gl")
PL insider (k) tri(90) Tk (9i")
gix "t Spokes (j, k) tiu(gh™) 1*
gPTA-PL PTA insiders (i, ) Zk(gf;TA) 1*
.45k PTA outsider (k) tk,(gf;TA) 1*

Table 1: Network-dependent Optimal External Tariffs

Notes: See Figure 1 and text for more details. 7 > 1 implies 7 = 1 is a “zero” tariff.

* indicates external

tariff 7 = 1 imposed because otherwise import subsidies optimal. Plurilateral members impose external

tariff on all countries. PTA members impose zero internal tariffs.

In PTA insider-outsider networks gf;-TA, the PTA outsider continues imposing its MFN
tariff: 7, (gf;TA) = T1i (gp). This follows from a constant marginal cost because, in turn,
the tariffs imposed by PTA members do not affect the incentives of firms to export to the
PTA outsider.

partner implies PTA members have an incentive to adjust their optimal tariff on the PTA

In contrast, the compositional shift in imports towards its PTA member

outsider k. FTA insiders set their external tariffs independently

—1045Na + /60 + 11Na(—12 + 11Na)
2(=5+6Na)

FTA) —

Tik (glj (12)

and, as with homogeneous good tariffs, practice tariff complementarity by lowering their
tariff on the FTA outsider (ie. 7 (957) < 7, (90)). Because CU insiders coordinate

their external tariff, they set an external tariff of

—5+3Na+ /21 +5Na(—6 + 5Na)

cu
) —2+4Na ’

Tik (gzj (13)
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which exceeds the external tariff of FTA insiders (i.e. 7 (ggU) > Tk (ggTA)). Indeed, the
optimal CU tariff exceeds the optimal MFN tariff (i.e. i (957) > 7k (g9)). Because this
would violate the GATT Article XXIV requirement that PTA members do not raise tariffs
on non-members, we impose T (ggU) = T (g0).

When the FTA insider-outsider network g/;"# transitions to the hub-spoke network g/,

the hub sets zero tariffs due to its bilateral FTAs with each spoke country. Based on the

logic underlying the optimal tariffs at the FTA insider-outsider network gf;TA
country z, 2’ = j, k sets the optimal tariff of an FTA insider: 7... (9/) = 7 (¢957*). Upon
Pra
ij

, each spoke
transition to the PTA free trade network g;.. “, all countries set zero tariffs.

In networks with plurilateral agreements, plurilateral members choose their MFN tariffs
to maximize their joint welfare. In the plurilateral insider-outsider network, their optimal

tariff is

Py —14 — Na+ /148 + TNa(4 + TNa) for = — j.k. (14)

7iz (95 —4+4Na
Again, constant marginal cost implies the optimal external tariff for the plurilateral out-
sider remains unchanged at its MFN tariff: 7; (95%) = 7% (g9) for z = i,j. In the PL
complete network gf;,f , the optimal MFN tariff entails import subsidies. Although WTO
rules do not expressly prohibit import subsidies, such policies are rarely observed and
widely viewed as politically infeasible. We therefore impose a non-negativity constraint on
tariffs. As such, 7; (9/F) = 1.

In networks with PTAs and plurilateral networks, we combine the above insights. In
an FTA-PL insider—outsider ng,f‘P L network, 7 is an insider in both agreements, j is an
FTA (plurilateral) insider (outsider), and k is an FTA (plurilateral) outsider (insider). The
FTA insider j keeps their F'TA insider optimal tariff: 7, (ggf,ffp L ) = Tjk (ggTA). The PL
insider keeps their optimal tariff from the PL insider-outsider network: ; (95%‘_13 L) =
Tij (ghF). For the insider in both agreements, 4, they would optimally impose import subsi-
dies and so we constrain this to a zero tariff: 7; (ggf,f’P L ) = 1. Similarly, spoke countries
in the hub-PL network g’ ~** and the PL complete network gf;-ﬁ would optimally impose
import subsidies and hence we constrain these to zero tariffs: 7, (gfjgp L) = Tjj (gf;,f) =1

3 Trade Agreement Formation Game

3.1 Overview

Our trade agreement formation game has four elements. First, C is the set of players,

consisting of three countries generically denoted 7, j and k. Second, Figure 1 depicts the
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set of possible trade networks G and allows us to describe how a coalition S C C can
deviate from a network g to another network ¢’. It can do so if and only if (i) S contains at
least one country in each agreement severed when moving from ¢ to ¢’ and (ii) S contains
all countries in each new agreement when moving from g to ¢’. We denote such a feasible
transition by g —¢ ¢’. Hereafter, we simply refer to ¢ —g ¢’ as a deviation with the implicit
understanding that it is indeed a feasible deviation. Third, countries have preferences over
trade agreement networks. ¢’ =g g (¢’ =5 g) denotes that every country i € S receives a
strictly (weakly) higher payoff under ¢’ rather than g.'°

The fourth element of our trade agreement formation game is the solution concept.
Trade agreements are durable institutional arrangements, and governments understand
that changing the existing agreement structure alters the incentives and feasible responses
of other countries. Because the central question of this paper concerns how PTAs and
plurilateral agreements interact, it is essential to allow countries to reason introspectively
about how others would respond to a contemplated deviation from the status quo trade net-
work. Importantly, PTAs and plurilateral agreements liberalize trade along fundamentally
different margins: PTAs rely on bilateral, discriminatory liberalization across all sectors,
while plurilateral agreements entail open-access MFN liberalization within a single sector.
These institutional differences naturally imply that different coalitions of countries may
become relevant as the trade agreement network evolves.

Much of the recent game-theoretical literature on PTA formation relies on strategy-
based solution concepts such as Coalition-Proof Nash Equilibrium (CPNE) or Markov
Perfect Equilibrium (MPE). These approaches are well suited to environments in which a
single type of agreement is negotiated through a specified bargaining protocol. However,
CPNE restricts how coalitions may evolve following an initial deviation, as subsequent
deviations must be undertaken by subsets of the initially deviating coalition. In environ-
ments where discriminatory and MFN-based liberalization coexist, such restrictions are
conceptually ill-suited: the fundamentally different nature of PTAs and plurilateral agree-
ments implies that coalitions may naturally reconfigure along a sequence of deviations as
countries respond to different margins of liberalization. These issues arise naturally in
our setting. For example, following a bilateral deviation to form an FTA, each FTA part-
ner will naturally contemplate whether its partner may subsequently form a plurilateral
agreement with the FTA outsider. Likewise, following a bilateral deviation to form a pluri-
lateral agreement, each member will naturally contemplate whether the third country may

subsequently join the open-access agreement.

16 Naturally, the singleton coalition S = {i} is a possible coalition. Further, g =g ¢’ does not hold if and
only if ¢’ =; g for at least one 7 € S.
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In addition to these conceptual limitations, strategy-based solution concepts require
the specification of detailed strategies and bargaining protocols. This becomes increas-
ingly cumbersome as the set of possible trade agreement networks expands and the space
of feasible strategies grows. Because our analysis considers a rich space of trade agreement
networks involving both PTAs and plurilateral agreements, imposing a particular bargain-
ing protocol or strategy space would substantially complicate the analysis without adding
insight. By contrast, the recursive structure of our stability-based concept allows the set
of stable trade agreement networks to be computed algorithmically even when the space
of possible networks is large, a feature we exploit in our analysis.

Accordingly, we characterize stability using the Largest Consistent Set (LCS) of Chwe
(1994). This concept allows countries to evaluate whether a deviation from the status
quo would ultimately be profitable, taking into account the anticipated responses of other
countries. In doing so, the LCS captures farsighted, counterfactual reasoning through
sequences of hypothetical coalitional deviations, in which any non-empty subset of coun-
tries may temporarily coordinate on a policy change, anticipating subsequent responses
by others. This approach enables us to analyze how the coexistence of PTAs and pluri-
lateral liberalization shapes the set of stable trade agreement networks, without explicitly

modeling strategies, dynamic bargaining, or sequential agreement formation.!”

3.2 Solution Concept: The Largest Consistent Set

The building block of strategy-based or stability-based game theoretic concepts is some
notion of “dominance”. For stability concepts, an obvious notion of dominance is direct

dominance that says a coalition S is immediately better off by deviating from ¢ to ¢’

Definition 1 (Direct dominance) g € G 1is directly dominated by ¢ € G, denoted by
g < ¢, if there exists a coalition S C C such that g —s ¢ and ¢’ =35 g.

However, farsighted notions of dominance require players to compare the current out-
come with the eventual outcome, rather than the immediate outcome, set in motion by an

initial deviation. This is captured by the notion of indirect dominance:

Definition 2 (Indirect dominance) A network g € G is indirectly dominated by network
g € G, denoted by g < ¢, if there exists a sequence of networks gy, ..., gm € G with g1 = g
and g, = ¢’ and a sequence of (non-empty) coalitions Sy, ..., Sy, € C such that g, —s, gni1
and g' =g, gn for alln=1,..,m — 1.

"While we provide proofs for the LCS in key regions of the parameter space in Appendix C, we use an
algorithmic implementation of the LCS to compute stable trade agreement networks numerically across
the full parameter space. See Appendix D for more details.
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Using the notion of indirect dominance, we now formally introduce the notion of far-
sighted deterrence. This will allow us to define a consistent set and then ultimately arrive

at our solution concept of the largest consistent set.

Definition 3 (Farsighted deterrence) A deviation g —s g by a coalition S is farsightedly
deterred by ¢" if g =5 ¢" and either (i) g = ¢" or (ii) ¢ < ¢".

That is, the deviation by S from g to ¢ is farsightedly deterred if either (i) it leaves them
immediately worse off (i.e. letting ¢' = ¢”) or (ii) there exists a sequence of coalitional
deviations that lead to ¢” and every deviating coalition S, ..., S, along the sequence prefers
the ultimate outcome ¢” over the status quo at the time of their deviation but the initial
deviating coalition Sy does not (strictly) prefer ¢” over g.

This allows us to define a consistent set in terms of farsighted deterrence.

Definition 4 (Consistent set) A set of networks G C G is a consistent set if and only if
every transition g —s g’ from any g € G is farsightedly deterred by some ¢" € G.

Intuitively, a set of networks GG is consistent if the networks in G farsightedly deter any
deviations from networks in G.

This suggests a natural iterative process to find the largest consistent set (LCS).!® To
begin, use the full set of networks G to find the subset of networks G, such that any
deviation is farsightedly deterred by some ¢” € G. More formally, G; can be described as

Gi=f(G)={g:V 4 and S, g —g ¢ is farsightedly deterred by some ¢" € G}. (15)

Using Definition 4, G is the the LCS if and only if G; = G. In this case, we have reached
a fixed point, and the iterative process stops.

However, the iterative process continues if G; # G. In this case, use the set of networks
G1 = f(G) to find the subset of networks GG such that any deviation can be farsightedly
deterred by some ¢” € GG;. More formally, G5 can be described as

Gy=f(G)={g9:V ¢ and S, g =g ¢ is farsightedly deterred by some ¢" € G1}. (16)

Again, (G; is the LCS if and only if G5 = G; and, in this case, the iterative process stops.
But, the iterative process continues if Gy # G4 until f77! (G) = f7 (G), where f7 denotes
that f is iteratively applied j times to G. At that point, G; is the LCS.

18More formally, Chwe (1994) establishes that there exists a unique set G C G such that G is consistent
and every other consistent set G’ C G satisfies G’ C G. This set G is called the largest consistent set.
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This iterative and algorithmic-like structure significantly simplifies the process of find-
ing the LCS in practice. We now illustrate this with an example.
Example 1. Naturally, the LCS rests on the welfare rankings across the set of possible
trade networks. For illustration and comparability with prior literature, this example
ignores plurilateral networks and defines the set of possible networks G as those in Figure
1 excluding networks with plurilateral agreements. Moreover, we assume that countries
hold the following preferences across trade networks: (i) the only network that delivers a
higher payoff than global free trade is being the hub, and (ii) being a PTA insider delivers
a higher payoff than being a spoke. That is,

gl =i g™ =i gfor g ¢ {g'.¢""} and ¢"" € {¢5} 95t "} (17)
gt = gl for gl € {95V, gl ). (18)

This is a typical preference structure in various underlying trade models, including our
own in this paper, with symmetric countries.

The first step in finding the LCS is to find the set G; = f(G) defined by equation
(15). This is the set of networks g such that any deviation from ¢ to ¢’ by a coalition of
countries S, denoted g —g ¢, is farsightedly deterred by some network ¢” € G. Naturally,
farsighted deterrence requires g =g ¢” so that S is ultimately (weakly) worse off under ¢”
than before it deviated away from g. But it also requires that either (i) ¢” = ¢/, so that

g" is reached directly from g by S’s initial deviation, or (ii) ¢”

is reached indirectly via a
“farsighted” sequence of deviations, denoted ¢’ < ¢” (i.e. ¢” indirectly dominates ¢’). The
“farsighted” aspect of the sequence is that each deviating coalition receives a higher payoff
under the final network ¢” than the status quo network at the time of deviation.

To rule out a network ¢ from the LCS, we need to find a deviation by a coalition S
from ¢ to ¢’ that cannot be farsightedly deterred. For any network ¢ other than hub-
spoke networks or three-country CUs or FTAs, the three-country deviation to the three-
country CU ¢ = gg,g cannot be farsightedly deterred. In this case, each country receives
a strictly higher payoff under ¢’ than under ¢ and hence farsighted deterrence requires

g = gg,g < ¢”. But, equation (17) says the only network ¢” that any country prefers

over ¢’ = gfj,g is country 4 being the hub at ¢” = g/7. As such, the only coalition that will
initiate a sequence of deviations away from ¢ = ggg is S = 1. However, the only deviation

available to ¢ is backing out of the three-country CU and leaving the other countries as
CU insiders. And, at that point, equation (18) says the CU insiders will not engage in any
subsequent deviations that would make them a spoke. Thus, the initial deviation by the

three-country coalition from any g ¢ { ggg, gf;-%A, gl } to ¢’ = ggg cannot be farsightedly
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deterred and, hence, g ¢ f (G) for any such g.

Similar logic establishes that g7 ¢ f(G). From any hub-spoke network ¢, the coali-
tion of the two spoke countries S = {j, k} can jointly deviate to the three-country FTA
gggA, which they strictly prefer to remaining spokes. This deviation cannot be farsight-

edly deterred. The only network that any country prefers is the hub country ¢ returning to

g”. However, country i cannot unilaterally restore g? from gg;;m. Any further deviation
reestablishing g7 would require the participation of at least one spoke country, which would
be worse off than as an FTA insider. Consequently, no farsighted sequence of deviations
deters the initial deviation from g” and, hence, g/ ¢ f (G).

We can now establish Gy = f (G) = { ggg, gf;-gA}. As discussed above, the only network
that any country i prefers over ¢ € G is being the hub under g”, but country i cannot
deviate itself from g € Gy to g/.' Thus, any deviation by a coalition S from g € G; to
any g’ ¢ G is farsightedly deterred by the subsequent deviation by a two or three-country
coalition S’ from ¢’ to some ¢” € GG;. That is, each country has the same payoff at g € G4
before any deviations and at ¢” € G, after the sequence of coalitional deviations. Moreover,
payoff equivalence of g and g/ ;i #
farsightedly deterred (using (i) in Definition 3). Thus, G; = f (G) = {ggg,gggf‘ .

The next step in the iteration process is to find Go = f(G1), as Gy = {g5 . 951"} is
the LCS if f (G1) = G;. Indeed, this is the case. Note that the only difference between the
definitions of f (G) in equation (15) and f (G;) in equation (16) is that the final network ¢”

in a farsighted sequence of coalitional deviations is restricted in equation (16) to ¢” € Gy

implies the deviation between these two networks is

but can be any ¢” € G in equation (15). However, we only used ¢” € G; in the previous
paragraph to establish f (G) = {9553 ,gng} = (7;. Thus, the same logic establishes that
f(G1) = Gy for Gy = {g5}, 9fii "} and, hence, Gy = {g i, 951 *} is the LCS.

4 Stable Trade Networks with Symmetric Countries

We begin by analyzing the formation of trade agreement networks when countries are
symmetric. This benchmark serves two purposes. First, it isolates the interaction between
PTAs and plurilateral agreements in the absence of distributional asymmetries that gener-
ate exclusion or free-riding incentives. Second—and more importantly—it establishes that
allowing plurilateral agreements does not eliminate PTA outcomes. Instead, plurilaterals

expand MFN liberalization while leaving preferential access unchanged. Building on this

9We could now use part (i) of Definition 3 to establish any deviation from g € G is farsightedly
deterred. However, not doing so will help establish G; = f (G;) easily below.
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benchmark, the following sections show that the primary role of plurilateral agreements
emerges once preferential liberalization becomes constrained.

Throughout this section, countries are symmetric in their endowments in the homo-
geneous goods sector and share identical demand parameters in the differentiated goods
sector, including the elasticity of substitution o, the number of firms N, and the demand
intercept a. This symmetry allows us to isolate the interaction between PTAs and pluri-
lateral agreements without confounding distributional considerations. To highlight the
role of plurilateral liberalization, we compare a constrained institutional environment in
which countries may form FTAs and CUs but not plurilateral agreements with an extended
environment in which plurilateral agreements are also feasible.

For expositional clarity, we first present results for the analytically tractable case of
o = 2 in the differentiated goods sector. As shown later, the qualitative structure of
the LCS carries over to the general case of ¢ € (1,00). Finally, to assess the role of
farsighted reasoning, we compare the LCS-based outcomes with those that would arise
under coalition-proof Nash equilibrium, highlighting how anticipatory reasoning affects

the scope for plurilateral liberalization.

4.1 The Special Case: 0 =2
4.1.1 Constrained Institutional Framework: No Plurilaterals

As in Example 1, the welfare rankings across the set of possible trade networks dictate
the stable networks described by the LCS. Moreover, the relevant welfare rankings in this
section are those from Example 1. First, the only outcome better for any country than
global free trade is being the hub because this affords preferential access in both spoke
markets. Second, countries prefer being PTA insiders over becoming a spoke because
they would lose preferential market access with their PTA insider partner and also face

discrimination in the other spoke market. That is,

gl =i g"" =i g for g ¢ {g/",¢""} and ¢"" € {g}, 95" (19)
gt =5 gl for g € {95V, i} (20)

Proposition 1 summarizes the LCS.

Proposition 1 Suppose 0 = 2 and N > 3. Then, the payoff rankings in equations (19)-
20) are satisfied when countries are symmetric. Given these preferences, the LCS consists
of the three-country CU gl and the three-country FTA gfi[*.

18



This outcome is not surprising: global free trade through PTA formation among all coun-
tries is the typical equilibrium prediction in endogenous PTA formation models with sym-
metric countries. At the same time, it serves as a useful benchmark for our analysis, as it
confirms that the LCS solution concept reproduces standard results in settings where PTAs
alone are sufficient to deliver global free trade in equilibrium. This benchmark provides a
natural point of comparison for assessing how the set of stable trade agreement networks
changes when plurilateral agreements are introduced.

The proof of Proposition 1 was given in Example 1. Intuitively, it consisted of three
parts. First, the LCS can only contain hub-spoke networks g” or a three—country PTA
g”gA because the the three-country deviation from any other network to gm » cannot be
farsightedly deterred. Equation (19) says the only network that any country possibly
prefers is being the hub, but any deviation by the potential hub through backing out of
the CU leaves the other countries as the CU insiders. And, equation (20) says the CU
insiders would not engage in subsequent deviations that ultimately leaves them as spokes.
Second, the hub-spoke network cannot be in the LCS because similar logic implies the

deviation by the spokes from gZH to ¢f'T4 cannot be farsightedly deterred. Third, the

ijk
FTA

three-country PTAs g7

and gm i constitute the LCS. Given no coalition of countries can

directly deviate from gmk or gwg“‘ to being a hub, then any deviation away from gwk or

ghi can be farisghtedly deterred.

4.1.2 Extended Institutional Framework: Plurilaterals

Relative to equations (19)-(20), allowing plurilateral agreements alters the relevant pay-
off rankings through the introduction of hub-plurilateral networks gH PL " These impact
country preferences in two key ways. The first impact comes from comparing equations

(19) and (21). Specifically, the preferential access that ¢ maintains in the traditional mar-

kets of the spoke countries after they form a plurilateral means that 7 still prefers gH PL

over gf;gA even though its preferential market access as the hub is diluted by the plurilat-

eral. The second impact comes from equation (23). On one hand, the spokes in giH];P L

benefit from reciprocal tariff cuts in the differentiated goods sector implemented through

their plurilateral agreement (i.e. gZHJ Pl gH) and benefit relative to no agreements (i.e.

gngL >; gp). On the other hand, the benefits of plurilateral liberalization are not large
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enough to overcome the loss of preferential access as CU insiders (i.e. ggU =ik gl Phy.

i,jk
g =i gl i g™ =g for g & {gf, gl " 0" and ¢ € gt gl (21)
g =5 gl for gt e {957, gy (22)
95 =5 gin =5 g for g € {g!", 90} (23)

Proposition 2 establishes that plurilaterals emerge in the LCS.

Proposition 2 Suppose 0 = 2 and N > 3. Then, the payoff rankings in equations (21)-
(23) are satisfied when countries are symmetric. Given these preferences, the LCS consists
of the three-country PTAs ggg, gi};gA and the hub-plurilateral networks gfj;PL, where coun-
try v 1s the hub and the spoke countries j and k are linked by a plurilateral agreement.

As discussed above, global free trade is the typical equilibrium outcome in endogenous
PTA formation models with symmetric countries. Against this benchmark, the emergence
of plurilateral agreements in equilibrium is a strong result: even when PTAs alone can
deliver global free trade, MFN-based liberalization in selected sectors alters the incentives
underlying trade agreement formation. Allowing plurilateral agreements expands the set of
stable trade agreement networks relative to the PTA-only benchmark, without eliminating
global free trade or PTAs from equilibrium. In symmetric environments—where global free
trade is already attainable via PTAs alone—this expansion reflects an additional coordi-
nation outcome rather than a failure of liberalization. This benchmark therefore sets the
stage for the central policy-relevant question addressed in the subsequent sections: how
plurilateral agreements affect PTA formation when global free trade is no longer attainable
through PTAs alone.

The intuition underlying Proposition 2 mirrors that of Proposition 1, with one crucial
difference. Three-country PTAs remain stable and networks outside this set are still elim-
inated by farsighted deviations. However, the presence of plurilateral agreements changes
the set of stable trade agreement networks by additionally including hub-plurilateral net-
works gszp L Although the spoke countries j and k would prefer to deviate from a hub-
plurilateral network to form a three-country FTA, such deviations are farsightedly deterred.

This deterrence arises because the spokes anticipate a sequence of subsequent coalitional

deviations that ultimately returns the world to the hub-plurilateral network. For example,

starting from gng, country ¢ can trigger a sequence of farsighted deviations gggA —
gf —ik 90 —ijk gZHj;P L such that each deviating coalition strictly prefers the eventual
outcome gfj;P L to the prevailing network. Anticipating this sequence, the initial deviation

from the hub-plurilateral network is deterred, and gszp L belongs to the LCS.
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The key insight is not that plurilateral agreements replace preferential liberalization,
but that they reshape the strategic landscape.?’ Even when PTAs alone are sufficient to
deliver global free trade, the availability of MFN-based liberalization in a single sector ex-
pands the set of stable trade agreement networks. As a result, countries may sustain hybrid
trade architectures that combine preferential access in traditional sectors with multilateral-
style liberalization in selected industries.

The next sections explore environments with asymmetric countries, where global free
trade is not attained in the absence of plurilateral agreements. Before turning to these
cases, we briefly compare the LCS-based equilibrium outcomes with those obtained under

the more standard solution concept of Coalition-Proof Nash Equilibrium (CPNE).

4.1.3 Comparison with Coalition-Proof Nash Equilibrium

The logic establishing hub-plurilateral networks as part of the LCS highlights an impor-
tant conceptual distinction between our stability-based approach and the strategy-based
solution concepts commonly used in the PTA formation literature, most notably Coalition-
Proof Nash Equilibrium (CPNE). While both concepts allow for coalition deviations, they
differ in how countries reason about the responses such deviations may trigger. This
distinction matters because PTAs and plurilateral agreements liberalize trade along fun-
damentally different margins, implying that expectations about how members and non-
members respond to PTA formation and MFN liberalization are central to the stability of
plurilateral agreements.

Under CPNE, a deviation is considered self-enforcing if no subset of the deviating
coalition has an incentive to further deviate, holding fixed the actions of countries outside
the coalition. As a result, CPNE restricts attention to deviation sequences in which only
members of the immediately preceding deviating coalition may respond. In contrast, the
LCS allows countries to reason more broadly about how alternative coalitions may subse-
quently form following an initial deviation, without imposing restrictions on the structure
of coalitions along a deviation path.

This distinction is crucial for the emergence of hub-plurilateral networks with symmetric
countries. Although such networks belong to the LCS, they are not CPNE outcomes. To
see this, consider the hub-plurilateral network gfj;P L Under CPNE, the spoke countries
j and k can profitably deviate by forming a three-country FTA, moving the world to

gg’f"‘. Because CPNE only allows for subsequent deviations by j and/or k, and no such

20In terms of global welfare, the hub-plurilateral network ngj;P L and the global welfare maximizing

network gﬁf“‘ of global free trade are nearly equivalent because the two networks differ only at the margin

of preferential access that the hub has in the homogeneous goods sector of each spoke market.
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profitable deviations exist, the initial deviation is deemed self-enforcing. Consequently,

ngj;P L is ruled out as a CPNE outcome.

H—-PL

By contrast, g;;;"" remains stable under the LCS because countries anticipate a

broader sequence of farsighted responses. Starting from 955‘4, country ¢ can initiate a
sequence of coalitional deviations g5/ —; gff —i g0 —ijn gZHj;P L such that each de-
H-PL

viating coalition strictly prefers the eventual outcome g to the prevailing network

i\jk
at the point of deviation. Anticipating this sequence, thejinitial deviation by j and k is
farsightedly deterred, and the hub-plurilateral network belongs to the LCS.

This comparison shows that the emergence of plurilateral agreements in our framework
is not an artifact of equilibrium selection. Rather, it reflects the role of farsighted reasoning
in sustaining trade agreements as durable institutions in environments where different

forms of liberalization coexist.

4.2 Moving Beyond the Special Case

We now extend the analysis to the general case with ¢ > 1. When plurilateral agreements
are not available, the result from Section 4.1.1 continues to hold: the LCS consists exclu-
sively of three-country PTAs. The reason is that the payoff rankings in equations (19)-(20)
remain satisfied for all values of ¢ and a when countries are symmetric. Although each
country would prefer to be the hub relative to global free trade, spokes strictly prefer being
PTA insiders to remaining spokes. As a result, deviations from a hub-spoke network to
global free trade cannot be farsightedly deterred, and global free trade via three country
PTAs remains the unique stable outcome absent plurilateral agreements.

Figure 2 presents the LCS when plurilateral agreements are feasible.?! Consistent with
Section 4.1.2, the LCS includes both three country PTAs and hub-plurilateral networks
across most of the parameter space. However, the set of stable networks varies with the
elasticity of substitution o, reflecting how the strength of MFN-based liberalization in the
differentiated goods sector reshapes countries’ incentives.

When o is sufficiently smaller than the special case of ¢ = 2, the unique element of the
LCS is global free trade via three-country PTAs. In this region, hub-plurilateral networks
gfj;P L are not stable. Intuitively, when varieties are weak substitutes, the consumer gains
from MFN tariff reductions in the differentiated goods sector are small. As a result, spokes
do not benefit sufficiently from forming a plurilateral agreement, and equation (23) fails

to hold. In this case, the hub country cannot credibly threaten a farsighted sequence of

21The figure assumes N = 25 firms. Appendix Figure A.1 reports analogous results for N = 5. Quali-
tatively, these two cases cover the broad LCS structure for much of the parameter space.

22



6.0

5.0 1

4.0

PTA :
£ PTA H—PL
S 4 Jiik : 9k 9ijk

3.0 1

2.0 1

1.5

1.05 2.00 3.00 4.00 5.00 6.00
g

Figure 2: LCS with Symmetric Countries

Notes: Symmetric countries. N = 25 firms. Market size @ > 1.5 measured on the y-axis. Elasticity of

substitution ¢ > 1.05 measured on the x-axis.

deviations that would deter the spokes from deviating from a hub-spoke network to a
three-country FTA. Consequently, hub-plurilateral networks drop out of the LCS.
Overall, however, the insights from the special case ¢ = 2 extend to the general en-
vironment. Plurilateral agreements do not replace preferential liberalization, nor do they
destabilize global free trade when it is attainable. Instead, they reshape the strategic
environment by creating additional MFN-based margins of cooperation. When the gains
from plurilateral liberalization are sufficiently large, these margins expand the set of stable
trade agreement networks, allowing hybrid architectures that combine preferential access

in traditional sectors with MFN liberalization in the differentiated goods sector.

5 Stable Trade Networks with Exclusion Incentives

We next consider environments with exclusion incentives, where asymmetries across coun-
tries prevent the expansion of PTAs to include all trading partners. In contrast to the

symmetric benchmark, PTAs—as an institution on its own—are no longer sufficient to de-
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liver global free trade in equilibrium. Instead, dominant PTA members have an incentive
to preserve preferential rents by excluding weaker partners from further liberalization.

This section shows that plurilateral agreements play a distinct and economically mean-
ingful role precisely in such constrained environments. While exclusion incentives continue
to determine which countries exchange preferential access, plurilateral agreements expand
the scope of liberalization by introducing MFN-based cooperation in selected sectors. As
a result, plurilateral liberalization does not eliminate exclusion incentives or overturn the
emergence of PTAs, but it enables additional global liberalization once the institutional
limits of preferential liberalization bind.

We now introduce asymmetric supply-side characteristics in the homogeneous goods
sector. Specifically, we assume that two countries, denoted s and s’, have smaller endow-
ments of their comparative advantage goods than the third country [, so that e, = ey < €.
All other parameters—including demand conditions and the structure of the differentiated
goods sector—remain symmetric across countries.

This asymmetry has two related implications for PTA formation. First, smaller coun-
tries are more attractive PTA partners. Because all foreign countries account for the same
share of world imports, they provide identical export market access. But, smaller countries
account for a smaller share of world exports of non-numéraire goods and therefore pose
a weaker import competition threat. As a result, exchanging preferential access with a
small country yields relatively high net gains. Second, when there are two small countries
and one large country, these incentives generate an exclusion motive: the two small coun-
tries prefer to form a bilateral PTA with each other rather than expand the agreement
to include the large country, as doing so would dilute the preferential rents they enjoy
in each other’s markets. This environment therefore provides a natural setting in which

preferential liberalization becomes constrained.

5.1 The Special Case: 0 = 2
5.1.1 Constrained Institutional Framework: No Plurilaterals

In the absence of plurilateral agreements, exclusion incentives constrain further trade lib-
eralization. The two small countries strictly prefer to form a bilateral CU and exclude the
large country from further CU expansion. As a result, PTAs alone are no longer sufficient
to deliver global free trade in this environment.

Expanding a bilateral PTA to include the large country would substantially increase
import competition in the small countries’” markets while delivering limited additional

export gains, thereby diluting the preferential rents that the small countries enjoy in each
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other’s markets. Consequently, the small countries have no incentive to expand their CU,
and the large country is unable to induce expansion unilaterally. Moreover, from any
alternative trade network, the two small countries can profitably deviate to form their
bilateral CU, and such deviations cannot be farsightedly deterred.

Proposition 3 summarizes this outcome.

Proposition 3 Suppose 0 =2 and N > 5. Then, the small countries prefer their bilateral
CU to all other trade agremeent networks when there are two small countries and one large

country: g<Y =, g for all g # ¢SY. Given these preferences, the LCS consists of the CU
cu

ss’ -

between the two small countries, g

This outcome does not reflect a generic instability of global free trade. Rather, it arises from
the institutional nature of PTAs: expanding a PTA necessarily reallocates discriminatory
access and dilutes incumbent members’ rents. Once this constraint binds, institutional
rigidity—rather than a lack of gains from trade—becomes the binding obstacle to further

liberalization.

5.1.2 Extended Institutional Framework: Plurilaterals

Allowing plurilateral agreements fundamentally changes this conclusion by separating the
identity of PTA partners from the scope of tariff liberalization. PTAs continue to determine
which countries exchange preferential access, but plurilateral agreements allow countries to
expand liberalization on an MFN basis in the differentiated goods sector without altering
existing PTAs. As a result, exclusion incentives remain binding in the preferential dimen-
sion, but no longer prevent mutually beneficial global liberalization in selected sectors.

These effects are reflected in the following payoff rankings:

PTA-PL CU _FTA-PL PTA-PL ,CU ,(FTA—PL
gss’,lss’ ~s {gss’ ’gss’,ls } ~s g for g ¢ {gss’,lss’ ) Yss! 7gss’,ls (24)
PTA PTA-PL _FTA-—PL
971 9ss for g€ {gss’,lss’ 7gss’,ls } (25)
PTA-PL FTA-PL :¢ FTA—-PL cU
gss’,lss’ 1 gss’,ls if gss’,ls s Yss' - (26)

Equation (24) summarizes small country preferences: plurilaterals alter, but do not elimi-
nate, the exclusion incentive. As PTA insiders, the small countries still prefer to exclude
the large country from preferential access. However, they strictly prefer to augment their
bilateral PTA with a three-country plurilateral agreement. The resulting PTA—plurilateral
network is their most preferred outcome. Crucially, plurilateral agreements relax the bind-

ing constraint on further liberalization that existed in the absence of plurilaterals. The
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small countries can preserve preferential rents via their PTA while simultaneously benefit-
ing from MFN-based tariff reductions in the differentiated goods sector.

Equations (25)-(26) summarize the large country’s preferences. Equation (25) shows
that the large country strictly prefers participating in plurilateral agreements to remaining
a PTA outsider, reflecting the gains from global MFN-based liberalization in the differen-
tiated goods sector. Equation (26) governs the large country’s incentives over alternative
plurilateral-based networks. In particular, it describes situations where the large country
does not benefit from destabilizing the small countries” most preferred outcome.

Taken together, these payoff rankings imply the following result.?

Proposition 4 Suppose ¢ = 2 and N > 5. Then, the preference rankings in equations

(24)-(26) are satisfied for the case of two small countries and one large country. Given
PTA-PL

ss’,lss’

these preferences, the LCS is the PTA-plurilateral network g , which consists of an

FTA or CU between the two small countries and a three-country plurilateral agreement.

Comparing Propositions 3 and 4 highlights the role of plurilateral agreements in envi-
ronments where PTA formation incentives constrain the attainment of global free trade.
When dominant countries wish to exclude others from preferential access, they are unwill-
ing to eliminate tariffs across all sectors with non-members. Plurilateral agreements do not
overturn this exclusion incentive. Instead, they provide an alternative institutional margin
along which cooperation can expand, allowing MFN-based liberalization in selected sectors
even when PTA expansion is exhausted.

The stability of the PTA—plurilateral network follows from farsighted reasoning. The
small countries have no incentive to deviate, as the network preserves preferential rents
while delivering additional liberalization. Any unilateral deviation by the large country is
deterred by a sequence of farsighted coalitional deviations that restores the PTA—plurilateral
network. Finally, from any alternative trade network, there exists a profitable deviation—
typically by the small countries to their bilateral PTA, or by a broader coalition toward
the PTA—plurilateral network—that cannot be deterred. As a result, the PTA-plurilateral

network gZ74-FL constitutes the LCS.

ss’lss’

5.2 Moving Beyond the Special Case

We now examine how the insights from the analytically tractable case extend to the broader

parameter space. Figure 3 summarizes the LCS as a function of the elasticity of substitu-

22The CPNE mirrors the LCS in the special case under consideration.
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tion, o, and market size, «, for the case of two small countries and one large country when
N = 25 firms.?3

A
6.0 :
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7 ]
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094 11 I v 111 >
S ‘ I 9/ gt
I g5y gtlAs"
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Figure 3: LCS with Exclusion Incentives: The Impact of Plurilaterals

Notes: Two small countries and one large country. N = 25 firms. Summary table reports the LCS
under the constrained (No PLs) and extended (With PLs) institutional frameworks. “Mixed” indicates the
LCS contains both networks with and without plurilaterals. Market size @ > 1.5 measured on the y-axis.

Elasticity of substitution ¢ > 1.05 measured on the z-axis.

When the institutional framework does not allow plurilateral agreements, Figure 3

shows that Proposition 3 extends to most of the parameter space. In regions II, III, and
cu

IV, the LCS consists solely of the bilateral CU between the small countries, g;./, whereas
in region I the PTA between the two small countries can also be an FTA. In all these
regions, exclusion incentives are sufficiently strong that the small countries strictly prefer
to preserve preferential rents by excluding the large country from further PTA expansion.
As in the special case, global free trade cannot be sustained through PTAs alone.

This outcome changes only in a limited region of the parameter space. In region V,
characterized by sufficiently large ¢ and «, a small country prefers to act as the hub in

a hub-spoke network rather than remain a CU insider. In this region, preferential access

23 Appendix Figure A.2 provides analogous results for N = 5 firms. Qualitatively, the two cases N = 5
and N = 25 cover the broad LCS structure for much of the parameter space.
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to both spoke markets becomes sufficiently attractive to small countries that hub-spoke
networks also enter the LCS. Even here, however, exclusion incentives persist and prevent
the emergence of global free trade through PTAs alone.

Allowing plurilateral agreements substantially alters the set of stable trade networks.
As shown in Figure 3, the result from Proposition 4 holds over a large portion of the pa-
rameter space (region III): the LCS consists of PTA-plurilateral networks that combine
a bilateral PTA between the two small countries with a three-country plurilateral agree-
ment. In these regions, the preference rankings derived in Section 5.1.2 continue to hold.
Plurilateral agreements permit MFN-based liberalization in the differentiated goods sector
while preserving the PTA network structure impied by exclusion incentives. Depending
on the values of o and « across this region, the shift to PTA-plurilateral networks closes
22% to 57% of the global welfare gap between ¢S and the welfare-maximizing global free
trade network, a significant movement towards global efficiency.

In other regions, the LCS differs because countries’ preferences over trade networks
change. In region II, the gains from plurilateral liberalization are too small to outweigh
the exclusion incentive. As a result, the small countries’” most preferred outcome remains
their bilateral CU, and plurilateral agreements do not arise in equilibrium.

In region IV, when ¢ lies in an intermediate range, additional networks enter the LCS. In
this region, FTA-plurilateral networks become sufficiently attractive that the large country
is willing to trigger deviations that were previously deterred. As a result, the LCS expands
to include a mix of networks involving combinations of PTAs and plurilateral agreements.
A similar multiplicity arises at the boundaries of the parameter space: in regions I and V,
PTA and PTA-plurilateral networks coexist in the LCS. Importantly, even in these cases,
plurilateral agreements continue to coexist with PTAs rather than replace them.

Taken together, Figure 3 shows that the qualitative insights from the analytically
tractable case of 0 = 2 extend broadly across the parameter space. In the absence of pluri-
lateral agreements, exclusion incentives prevent PTAs from delivering global free trade.
Allowing plurilateral agreements does not remove this constraint or alter which countries
trade preferentially. Instead, plurilateral agreements introduce an additional institutional
margin along which cooperation can expand, enabling MFN-based liberalization in selected
sectors even when PTA expansion is exhausted. In this sense, plurilateral agreements do
not change which countries trade preferentially; they change how much liberalization is
ultimately achieved. This robustness beyond the special case underscores that plurilateral
agreements operate as a general mechanism for relaxing binding institutional constraints

on trade liberalization, rather than as a knife-edge outcome tied to analytical tractability.
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6 Stable Trade Networks with Free Riding Incentives

We now turn to environments characterized by free-riding incentives. In contrast to ex-
clusion incentives—where PTA insiders resist expansion to preserve preferential rents—
free-riding incentives arise when a country has little incentive to participate in preferential
liberalization undertaken by other countries. In such settings, PTA expansion becomes
constrained not because insiders block entry, but because the free-riding country refuses
to participate. As in the case of exclusion incentives, the central question is whether
plurilateral agreements can relax these institutional constraints by expanding MFN-based
liberalization while leaving preferential access unchanged.

To generate free-riding incentives, we introduce an alternative asymmetry in the homo-
geneous goods sector. One country, denoted s, has a smaller endowment of its comparative
advantage good than the remaining two countries [ and I, so that e, < e; = ey. All other
parameters—including demand conditions and the structure of the differentiated goods
sector—remain symmetric across countries. Due to its limited supply capacity, the small
country derives relatively modest export gains from preferential access to large markets
while facing substantial import competition under reciprocal liberalization. At the same
time, it benefits from tariff complementarity following PTA formation by the large coun-
tries, as PTA members endogenously reduce their external tariffs on non-members. As a
result, the small country prefers to remain outside large-country PTAs, accepting some

discrimination while free riding on partners’ liberalization.

6.1 The Special Case: 0 = 2
6.1.1 Constrained Institutional Framework: No Plurilaterals

We now analyze the special case of 0 = 2 with two large countries, [ and I’, and one
small country, s. In this environment, the free-riding incentive described above governs
equilibrium PTA formation.

If the small country refuses to form a bilateral PTA with a large country, the large
countries benefit from their own PTA. Moreover, they prefer CU rather than FTA forma-
tion as coordinating their policy vis-a-vis the outsider internalizes the externalities they
otherwise impose on each other via tariff complementarity. As a result, the relevant com-
parison for the small country is between remaining a CU outsider and becoming the hub
in a hub-spoke network, as the latter is typically the preferred network for an FTA mem-
ber. While being the hub would grant the small country exclusive preferential access to

both foreign markets, the free-riding incentive is sufficiently strong that the small country
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strictly prefers remaining a CU outsider. The relevant payoff rankings therefore satisfy:

g™ = {9 90} =5 g forall g ¢ {gh" 97" a0} (27)

g =1 g™t =1 gp. (28)

We can now summarize the LCS.

Proposition 5 Suppose 0 =2 and N > 25. Then, the preferences in equations (27)-(28)
hold for the case of two large countries and one small country. Given these preferences,

the unique element of the LCS is the CU between the large countries, ggY .

The logic underlying Proposition 5 follows directly from the free-riding incentive. The
small country will not participate in any deviation that leaves it as a PTA member, ruling
out expansions of the large-country PTA. At the same time, the large countries prefer
coordinating their external tariffs through a CU. Thus, any deviation away from g7V is
either unprofitable or farsightedly deterred by a return to the CU.

No other trade network can be stable. Because the small country benefits from deviating
by exiting any PTA it has formed regardless of the PTA the large countries may or may
not form, such deviations cannot be farsightedly deterred. In combination with the large
country’s preference for a CU, this also implies the large country deviation to form a CU
cannot be farisghtedly deterred from either their FTA or a situation of no agreements.
Thus, in the absence of plurilateral agreements, free-riding incentives constrain further

liberalization beyond g3Y.

6.1.2 Extended Institutional Framework: Plurilaterals

Allowing plurilateral agreements reshapes the set of stable trade networks by creating an
additional margin of cooperation that does not require reciprocal preferential liberaliza-
tion. As before, PTAs continue to determine who trades preferentially, while plurilateral
agreements expand liberalization along MFN-based sectoral margins. In particular, pluri-
laterals permit MFN-based tariff reductions in the differentiated goods sector while leaving
the PTA structure intact—a feature that is especially consequential in environments with
free-riding incentives.

The relevant welfare rankings over trade networks are

FTA-PL FTA CU-PL cuU PL
.. s Ju T s G s {gw » 90, 9. } (29)
CU-PL FTA-PL _PTA PL
girar - = Lo g 4} =0 g 1 e, (30)
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where the subscript dot in g% and glFl,TA'P L indicates that any two countries or all three

countries could form a plurilateral. Despite its free riding incentive, the small country
benefits from forming a plurilateral agreement following PTA formation by the large coun-
tries. Doing so allows the small country to benefit from reciprocal tariff reductions in the
differentiated goods sector while avoiding the costly reciprocal liberalization that deters
its PTA participation. Since all countries are symmetric in the differentiated good sector,
the large countries also benefit from plurilateral liberalization, particularly when combined
with their bilateral CU.

We can now summarize the LCS in this case.?*

Proposition 6 Suppose 0 =2 and N > 25. Then, the preferences in equations (27)-(30)
hold for the case of two large countries and one small country. Given these preferences,

the unique element of the LCS is the CU-plurilateral network glcl,g,;f,)L.

The logic parallels Proposition 5, with one crucial difference. As before, free-riding incen-
tives continue to block PTA participation by the small country. But, plurilateral agree-
ments now allow MFN-based liberalization to proceed without altering preferential access.
As a result, the CU between the large countries is augmented—but not replaced—by a
three-country plurilateral agreement. Any deviation away from glcl;g‘lf,)L is either unprof-
itable or farsightedly deterred by a sequence of deviations that restores the CU-plurilateral
network. And, by similar logic, no alternative trade network can be stable because there
is a deviation that cannot be deterred: either the small country exits its PTAs or the large
countries form their CU.

Taken together, Proposition 6 shows that plurilateral agreements relax the constraints
imposed by free-riding incentives without eliminating them. PTAs continue to determine
who trades preferentially, while plurilaterals determine how much liberalization is ulti-

mately achieved.

6.2 Moving Beyond the Special Case

We now examine how the results from the analytically tractable case extend across the
parameter space. Figure 4 illustrates how the LCS varies with the elasticity of substitution
o when market size is fixed at a = 5.05 in the institutional environment without plurilateral
agreements. While fixing o = 5.05 is useful for transparently illustrating these reversals,

Appendix Figures A.3-A.4 show that the qualitative structure of the LCS extends more

24The CPNE mirrors the LCS in this special case under consideration.
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generally across the parameter space. Payoff rankings at the top of the figure indicate the

preference reversals that occur at the threshold values of ¢ where the LCS changes.
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Figure 4: LCS with Free Riding Incentive and Varying o: Without Plurilaterals

Notes: Two large countries and one small country. N = 25 firms. Market size fixed at o = 5.05. o
measured on the line. Payoff rankings at top indicate the preference reversal at the threshold o: ¢Zi¢g’

denotes g =; ¢’ (¢’ =i g) below (above) the threshold o. ¢ = 2 lies in region I where gV = gZ.

In the absence of plurilateral agreements, the LCS reflects the strength of the free-
riding incentive as o varies. For rather low and then again for moderate values of o (i.e.
region I), the small country prefers to remain outside PTAs, and the LCS consists of a
CU between the two large countries, consistent with Proposition 5. As ¢ increases, the
differentiated goods sector becomes more important, weakening the free-riding incentive.
Once o is sufficiently large, the small country prefers bilateral preferential access, violating
equation (27), and the LCS expands to include bilateral FTAs. For even larger values of
o, additional networks enter the LCS as further preference rankings reverse.

Allowing plurilateral agreements fundamentally alters how free-riding incentives shape
equilibrium trade networks. While free riding continues to discourage participation in
PTAs, plurilaterals enable MFN-based liberalization in the differentiated goods sector
without requiring reciprocal preferential liberalization in all sectors. As a result, the free-
riding constraint no longer blocks global tariff liberalization, even when PTA participation
remains unattractive.

Figure 5 shows how the LCS varies with ¢ when plurilateral agreements are permitted
(we again consider o = 5.05 for illustration). In region II, where o is sufficiently low, the
gains from plurilateral liberalization are limited and the large countries prefer to remain CU
insiders rather than form a three-country plurilateral agreement. In this region, the LCS
coincides with the PTA-only case. As o increases into region III, plurilateral liberalization
becomes attractive and the CU-plurilateral network emerges as the unique element of
the LCS, mirroring the ¢ = 2 benchmark in Proposition 6. For intermediate values of
o, the LCS in regions I include both networks with and without plurilaterals, reflecting

competing incentives between preferential access and MFN liberalization. As ¢ increases
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further into regions IV and I, additional networks—such as hub-plurilateral and FTA-
plurilateral configurations—enter the LCS as the gains from MFN liberalization in the

differentiated sector dominate the remaining free-riding incentives.
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Figure 5: LCS with Free Riding Incentive and Varying o: With Plurilaterals

Notes: Two large countries and one small country. N = 25 firms. Market size fixed at o = 5.05. o
measured on the line. Payoff rankings at top indicate the preference reversal at the threshold o: ¢Zi¢g’
denotes g =; ¢’ (¢" =; g) below (above) the threshold o. ¢ = 2 lies in region III where g3V =, gZ.
Multiple regions labeled I to coincide with labels in Figure 6.

Figure 6 generalizes these results by varying « in addition to ¢.?2> When o is sufficiently
low, plurilateral agreements do not arise in equilibrium and the LCS consists solely of a
CU between the large countries. Above this lower bound, plurilateral agreements emerge
as part of the LCS and coexist with PTAs across wide regions of the parameter space. De-
pending on the values of o and « in these regions, the shift to PTA-plurilateral networks
bridges 31% to 67% of the global welfare gap between g3Y and the welfare-maximizing
global free trade network, a significant movement towards global efficiency. Thus, pluri-
lateral agreements do not change which countries trade preferentially; they change how
much liberalization is ultimately achieved. This robustness beyond the special case under-
scores that plurilateral agreements operate as a general mechanism for relaxing binding
institutional constraints on trade liberalization and improving global welfare.

Ultimately, the insights from Propositions 5 and 6 extend well beyond the analytically
tractable case of ¢ = 2. While the composition of the LCS varies with ¢ and «, the
underlying mechanism is robust: free-riding incentives can block participation in PTAs, but
plurilateral agreements open an additional institutional margin that enables MFN-based
liberalization in the differentiated goods sector. In this sense, 0 = 2 provides a transparent
benchmark that captures a general mechanism rather than a knife-edge case. Across a
wide range of parameter values, plurilateral agreements mitigate free-riding constraints

and expand the scope for global tariff liberalization without displacing existing PTAs.

25See Appendix Figure A.5 for analogous results when N = 5 firms. Qualitatively, the two cases N =5
and N = 25 cover the broad LCS structure for much of the parameter space.
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Figure 6: LCS with Free Riding Incentive and Varying («, o): With Plurilaterals

Notes: Two large countries and one small country. N = 25 firms. Summary table reports LCS under the
extended institutional framework (With PLs). “Mixed” indicates LCS contains networks with and without
plurilaterals. Market size @ > 1.5 measured on the y-axis. Elasticity of substitution ¢ > 1.05 measured

on the z-axis. Appendix Figure A.3 shows LCS for the constrained framework without plurilaterals.

7 Conclusion

We study the role of plurilateral agreements in an environment where multilateral liber-
alization has stalled and PTAs have become the dominant vehicle for tariff liberalization.
Using a model of endogenous trade agreement formation with farsighted governments, we
show that allowing liberalization on an MFN basis within specific sectors alters the set of
stable trade agreement networks in a systematic way: plurilateral agreements expand the
scope of liberalization without undermining the PTAs that would otherwise arise.

A central finding of the analysis is that plurilateral agreements do not replace or desta-
bilize existing PTAs. Across the environments we consider, PTAs remain part of the equi-
librium trade architecture. Instead, plurilateral agreements emerge as complements that
augment the stable network of trade agreements by adding MFN-based sectoral liberaliza-
tion while leaving preferential access unchanged. This coexistence result is non-trivial and

helps allay concerns—frequently raised in policy discussions—that plurilateral initiatives
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may weaken or fragment the existing trade system.

A key contribution of the paper is clarifying why plurilateral agreements matter pre-
cisely when preferential liberalization reaches its limits. PTAs are shown to be an effective
but rigid institutional response to multilateral deadlock: by bundling liberalization across
sectors and relying on discrimination, they facilitate reciprocity and limit fragmentation.
But, these features imply that once preferential rents are fully exploited, further liberaliza-
tion through PTAs is constrained by exclusion or free-riding incentives. In such environ-
ments, plurilateral agreements relax binding constraints by allowing countries to liberalize
in sectors of mutual interest without requiring further expansion of preferential access.

In settings where global free trade is unattainable through PTAs alone, plurilateral
agreements facilitate additional global tariff reductions by operating as an institutional
overlay on existing PTA networks. The equilibrium outcome with plurilaterals corresponds
to the PTA-based outcome that would arise absent plurilaterals, augmented by MFN-based
sectoral liberalization. Plurilaterals thus expand the frontier of feasible cooperation rather
than substituting for existing institutions.

Taken together, the analysis offers a coherent interpretation of recent developments in
the global trading system. The evolution from multilateralism to PTAs and, increasingly,
to plurilateral initiatives need not be viewed as fragmentation. Instead, it reflects a pro-
cess of sequential institutional adaptation in which new forms of cooperation arise once
existing institutional possibilities reach their limits. PTAs represent a natural starting
point in a post-multilateral world, but their rigidity eventually constrains further liberal-
ization. Plurilateral agreements emerge at this stage as a flexible mechanism that sustains
additional cooperation while preserving the preferential core of the trading system.

Several extensions offer promising directions for future research, including richer sec-
toral heterogeneity, the interaction between plurilateral agreements and non-tariff mea-
sures, and dynamic considerations such as entry, enforcement, and uncertainty. In addi-
tion, the model developed here could be used to investigate other PTA-related questions,
for instance the role of market structure in PTA formation. More broadly, the results
suggest that the growing prominence of plurilateral agreements is neither anomalous nor
destabilizing. Rather, it reflects the institutional limits of preferential liberalization and
the need for flexibility once those limits are reached—a dynamic likely to shape the future

of global trade cooperation.
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A Additional Tables and Figures

Network Countries Optimal Formula

90 All (i) tij(g0) = 3(ej + ex)

FTA Insiders (i, ) tik(gf;TA) = ﬁ(5ek — de;)
“ Outsider (k)  tri(gp) = &(e; + ¢;)

gQU Insiders (i, j) tik(gg—U) = é(2ek —€j)
" Outsider (k)  txi(gp) = %(ei +e5)

gff Spokes (j, k) tir(gf;" ) = 71 (Bex — 4e;)

Table A.1: Network-dependent Optimal External Tariffs for Homogeneous Goods Sector
Notes: Formulas derived from welfare maximization in competing exporters model. e; denotes country
i’s endowment. Endowments constrained by e;/e; < g to ensure non-negative exports across all trade
agreement networks. All tariffs constrained by 0 < t;;(g) < t;;(gp). Lower bound excludes import
subsidies. Upper bound imposed by WTO Article XXIV constraint that PTAs cannot raise external tariffs
above pre-existing MFN levels. CU members jointly choose common external tariff ¢, (ggU) = tjk(ggU).

FTA members independently optimize external tariffs.
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Figure A.1: LCS with Symmetric Countries

Notes: Symmetric countries. N = 5 firms. Market size a > 1.5 measured on the y-axis. Elasticity of
substitution ¢ > 1.05 measured on the z-axis. Without plurilaterals, gf;,{A is the unique stable network

for all parameter values.
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Figure A.2: LCS with Exclusion Incentives: The Impact of Plurilaterals

Notes: Two small countries and one large country. NV = 5 firms. Summary table reports the LCS under
the constrained (No PLs) and extended (With PLs) institutional frameworks. “Mixed” indicates the LCS
contains both networks with and without plurilaterals.

Elasticity of substitution ¢ > 1.05 measured on the z-axis.
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Market size v > 1.5 measured on the y-axis.
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Figure A.3: LCS with Free Riding Incentive and Varying (a, 0): Without Plurilaterals

Notes: Two large countries and one small country. N = 25 firms. Market size a > 1.5 measured on
y-axis. Elasticity of substitution ¢ > 1.05 measured on z-axis. For more details about the LCS when

o = 5.05, see Figure 4 in main text.

43



A
6.00 1 LCS Networks
[ g’
I 9¢
i an™, gk, gt
2057 N | op oon of. o
Various
4.00 -
S
3.00 -
2.00 - I
1.50 /\'—_
1.05 2.00 3.00 4.00 5.00 6.00

(o)

Figure A.4: LCS with Free Riding Incentive and Varying (a, 0): Without Plurilaterals

Notes: Two large countries and one small country. N = 5 firms. Market size o > 1.5 measured on the

y-axis. Elasticity of substitution ¢ > 1.05 measured on the z-axis.
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Figure A.5: LCS with Free Riding Incentive and Varying (a, 0): With Plurilaterals

Notes: Two large countries and one small country. N =5 firms. Summary table reports LCS under the
extended institutional framework (With PLs). “Mixed” indicates LCS contains both networks with and
without plurilaterals. Market size o > 1.5 measured on the y-axis. Elasticity of substitution ¢ > 1.05

measured on the z-axis.
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B Welfare Expressions

Homogeneous Goods Sector. The following equations provide expressions for con-
sumer surplus (C'S), producer surplus (PS) and tariff revenue (T'R) for country ¢ in the
homogeneous goods sector as a function of market size («), endowments (e;, €, e;) and all

bilateral tariffs (¢,./) imposed by country z on country z’.

1

OSl = E [(6j + e — ti]’ — tik)2 + (61' +er + Qtﬂ — tjk)z + (61‘ + €; + thz — tk]’)Q] (31)
1

PSZ = gei (60( — 267; — €j — € — Qtji + tjk — 215]“' + tkj) (32)
1

TR =3 len (2t — tiy) + €;(2t5; — ta) — 265, — tijtan + 3] (33)

Differentiated Goods Sector. The following equations provide expressions for con-
sumer surplus (C'S), producer surplus (PS) and tariff revenue (T'R) for country i in the
differentiated goods sector as a function of market size («/), elasticity of substitution (o),

number of firms in each country N, and all bilateral tariffs (7,./) imposed by country z on

country z’.
1 o 2
i=5la— i 4
CS 2(a 0_17'> (34)
PS, =N ! a——2 )+ (a-—2 7 qu+ a——2 1 T (35)
o -1 o—1")" o—1" T o—1" T
i1 -1
TRi=N—" (a—- -T2 7)o (T2 Tk (36)
oc—1 oc—1 Ti‘J’. T3

where 7, = [N (7’1_0 + Tzlj_a + Tzlk_a)] = for z € {i, 7, k}.
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C Proofs

Proof of Proposition 1.
The proof is given in the main text following Example 1. B
Proof of Proposition 2.

Given the preference rankings in Proposition 2, the logic used in the proof of Proposition 1

establishes that (i) g ¢ G for g ¢ {gg,g, gf;f“‘, gfj;PL} and (ii) g € Gy for g € {ggg, g}j{f‘}.
What remains to show is that any deviation from gfjgp L' is farsightedly deterred and
H—PL
i,jk

deviations by S C {j, k}.

First, consider the deviation by the spokes S = {j, k} from gfjgp " to g5fA. This is
FTA
i

hence g € G1. Because ¢ cannot become better off from deviating, we now focus on

H H-PL
=i §j —ik 9o —rijk G; 5 because

H-PL
1,5k

farsightedly deterred by the sequence of deviations g
(i) each deviating coalition along the sequence strictly prefers the eventual outcome g
to the prevailing network and (ii) the initially deviating coalition S is no better off because
the sequence of deviations returns the network gfj;P L before the sequence of deviations.

Second, consider any other deviation by a coalition S C {j, k} from giHj;P L to some g¢.

For any such g, such as gf;g,f’P Lor g]-C,;U, a country z can initiate the sequence of deviations
g =2 Gp —rzat 2 gf;j,L that leaves either j or k£ no better off than under giHj;P L This

deters any such deviation by S C {j, k} from gszp L

We have now established G = f (G) = {g5¥, g/, 97"}, Indeed, Gy = f (G1) and

ijk
hence G is the LCS. We have already explained above that any deviation by S C {j, k}
from gfjgp L is farsightedly deterred by some ¢ € G;. And, given there is no network ¢’

that any coalition S can deviate to from g € {ggg,ggg“‘} such that S is better off, part
(i) of Definition 3 implies any deviation by S from ¢ to ¢’ is farsightedly deterred. B
Proof of Proposition 3.

Note that s and s" prefer g&¥ over any other g and [ cannot deviate from ¢g&U to any
cu

ss’

other g unilaterally. This implies (i) the deviation by S = {s,s'} from any g # ¢/ to

gY cannot be farisghtedly deterred and (ii) using part (i) of Definition 3, any deviation

from g&%¥ by S C {s,s'} is farsightedly deterred. Thus, G; = f(G) = ¢<¥ and, in turn,

ss’

G, = f(Gy) given that f(G}) is non-empty and f (G;) € G (Chwe 1994). Hence, ¢&¥ is
the LCS. &

Proof of Proposition 4.
We will establish that ¢Z74-PL = f (G) and, hence, gPTAZPL s the LCS. To begin, the

ss’lss’ ss’lss’
following two observations establish that g”7 2% € f(G): (i) equation (24) says the small
PTA-PL

ss’ lss’

over any other network and that (ii) any deviation by country [
FTA

ss’

countries prefer g
PTA-PL

ss’,lss’

from g results in either g = ¢ or g = g%¥ which leaves [ worse off via equation
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(25). Thus, part (i) of Definition 3 implies any deviation is farsightedly deterred. Thus,
Guiine " € F(G).
Two observations establish that g ¢ f(G) for g # g-7A-PF  First, the deviation by

ss’ lss’
PTA-PL FTA-PL _FTA—-PL cU

S ={s,s'} from any g ¢ {9,y s 959, Gssris »9ssis ) t0 ggy cannot be farsightedly

U

deterred. To see this, note that [ has no deviation from ¢g&%. And, equation (24) says any

subsequent deviation by s (or s') that ultimately leaves it better off than at ¢ will also

leave ' (or s) better off.
CU-PL
ss’ lss’

or from g € {gsFS,Tf;’P L gSFS,TJ“;T PIA by the plurilateral non-member. Equations (24)-(25) say

Second, deviations to g cannot be farsightedly deterred from ¢5¥ by S = {I, s, s’}

the deviating countries have a higher payoff at ¢Y, L. And, the logic from the first

ss’ lss’
PTAPL — f(G) implies such deviations cannot be farsightedly

paragraph establishing ¢
deterred.
Thus, we have established that G; = gi,Tf;;PL = f(G). In turn, Gy = f(Gy) given
that f (G) is non-empty and f (G1) C Gy (Chwe 1994). Hence, g:;,?f;;PL is the LCS. B
Proof of Proposition 5.
Note that equations (27)-(28) say that (i) s prefers g € {g5"*, g5Y, gv} over any other

network ¢’ and that (ii) [ prefers both g3V and g5™ over gy but prefers gi¥ over ghT4.

Thus, given s is a member of some agreement in any g & {g5"*, 95", go}, s has a deviation

from any such g to some ¢’ € {g5"*, g5¥, go} that cannot be farsightedly deterred because
(1) it prefers ¢’ over g and (ii) the only subsequent deviation that could eventuate involves
[ and " to ¢" € {gh™, g5 } but s still prefers ¢” over g. Moreover, these observations
also imply the deviation by S = {l,I'} from g € {gp, 9"} to g5Y cannot be farsightedly
deterred. Hence, Gy = f (G) C {g7"}.

Finally, G; = f(G) = g7Y. This follows because part (i) of Definition 3 implies any
deviation from g5 involving s and/or s’ is farsightedly deterred and also because [ has no
unilateral deviation from gZV. In turn, G, = f (G;) = g7V given that f (G;) is non-empty
and f (G1) € G; (Chwe 1994). Hence, g3Y is the LCS. B

Proof of Proposition 6.

Equations (27)-(30) imply that any deviation away from gﬁ%ﬁfj L by some S C {s,1,1'} to
some network ¢’ is farsightedly deterred because some i € S prefers glol,fjsﬁ,P L over ¢'. Thus,
Gt - € G = f(G).

Using the logic from the proof of Proposition 5, equations (27)-(30) imply g ¢ G; =
f (G) for any network g that involves PTAs and in which s is the member of at least one
PTA. Moreover, the only networks s prefers over gl(lj,[i,ﬁ,P L involve a single FTA between 1
and [" but, for any given plurilateral agreements, [ and [’ prefer forming a CU rather than

an FTA and, conditional on s not forming any PTAs, [ and [’ prefer gﬁ,(fsﬁ,P L over any other
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network. Thus, starting from gﬁiﬁ}) L and/or I will not participate in any deviations

that lead to a network involving a single FTA between [ and I’, including following the
only unilateral deviation available to s which is from gﬁ,fjsﬁ,P L to g7V. In turn, there is

a deviation from g € {g%¥, g0, 97"} to g3 ;i " by some S C {s,1,I'} that cannot be

farsightedly deterred. Similarly, the deviations by S = {l,I'} from glFl/TA_P L to glcl,gﬁ,P L

and from gi74 to g3Y cannot be farsightedly deterred. Thus, g ¢ G; = f (G) for any

CU—PL
g # I sy
We have thus established G; = f (G) = glcl,fjsﬁ,PL. In turn, G; = f (Gy) = glcl,fjsﬁ/PL given
that f (G) is non-empty and f (G71) C G; (Chwe 1994). Hence, glcl,gﬁ,PL is the LCS. B
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D Numerical and Computational Details

D.1 Optimal Tariffs

While Appendix Table A.1 provides closed-form expressions for optimal tariffs in the homo-
geneous sector, we only obtain closed-form solutions for optimal tariffs in the differentiated
goods sector for the special case of ¢ = 2. In general, for a given trade network and vector of
paramaters (o, o, N), country ¢’s optimal tariffs in the differentiated sector are determined
via maximizing its welfare W; (t, 7), where t = (t;,t;,t;) and 7 = (7;, 7, T), by choosing
its vectors of homogeneous sector tariffs t; and differentiated sector tariffs 7; subject to the
MEFEN constraint and the Article XXIV constraints that it must impose zero tariffs on PTA
partners and not raise tariffs on PTA non-members. To do so, we use Mathematica 12.3
to solve the first-order conditions using FindRoot. To ensure convergence of the residual
and the solution to approximately 1077, we set AccuracyGoal = 7 and PrecisionGoal =
7.

To facilitate computation of the LCS across the (o, o)-paramater space, we discretize
the parameter space by considering « € [1.5,6.0] with a step size 0.01 and o € [1.05,6.0]
with a step size 0.01. This yields 451 parameter vectors for the homogeneous sector and
496 x 451 = 223,696 parameter vectors for the differentiated sector. We calculate the
optimal tariffs and the associated welfare levels for each country across all trade agreement

networks for each possible parameter vector.

D.2 Largest Consistent Set

Using the welfare levels evaluated at optimal tariffs from Appendix D.1 and code provided
to us by Michael Chwe to compute the LCS in Chwe (1994), we create an algorithm in
Python 3.11.8 to compute the LCS across our parameter space. For each parameter vector,

the algorithm:

e Loads welfare values for each country in every trade agreement network g € G.

e Loads matrices that indicate the (feasible) deviations for each coalition S C {3, j, k}.

e Computes direct and indirect dominance relationships between each pair of trade
agreement networks ¢, ¢’ € G.

e Iterates using the function f (G) for G C G as described in Section 3.2 of the main
text to find the fixed point of f (G) which is the LCS.
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D.3 Replication

A supporting GitHub repository contains all Mathematica and Python files for the repli-
cation of the results, along with a detailed README file and requirements file. The
repository is available at https://github.com/Lchochua/CLW-paper-supplement.
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