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Abstract
This paper analyses endogenous customs union (CU) formation in an oligopolistic
setting with differentiated products. It shows the existence of a common external tariff
of CU, ‘Ohyama-Kemp-Wan’ (OKW) tariff, such that the welfare of members improves
while non-members are not being hurt. This paper also explicitly derives such a tariff
and shows how it depends on the degree of competition within the union. Furthermore,
this paper studies the sensitivity of the OKW tariff: what happens if countries deviate
from it? Based on this analysis, this paper suggests a direction for reform of the WTO
Article XXIV.
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Introduction

The multilateral trade negotiations are stalling while regionalism is once again afoot. This
trend has stimulated new interest in regionalism among the profession. However regionalism
is not at all a new topic in economic literature. By showing that customs unions (CUs)
can reduce the welfare both of outsiders and union members through trade diversion, Viner
(1950) started an important strand of research. Academic interest in regionalism has been
periodically revived by surges of regional initiatives: first in the late 1950s and 1960s and
second again in the late 1980s and 1990s. The first wave of regional attempts (called ‘First
Regionalism’ by Bhagwati (1991) or ‘Old Regionalism’ by Ethier (1998)), did not in the
end, except in Western Europe, lead to the actual formation of many blocs. By contrast
the second wave of regionalism (‘Second Regionalism’ or ‘New Regionalism’) was far more
successful and it is now said that almost every country is a member of at least one bloc. As
Baldwin (2006) points out: “regionalism is here to stay.”
One of the current pressing questions regarding preferential trade agreements (PTAs) is
how to multilateralise them?1 In opening a conference on “Multilateralising Regionalism”
on 10 September 2007 in Geneva, Director-General Pascal Lamy asked: “what the WTO
might do to help avoid a situation in which these negative aspects of regional agreements
prevail, and ultimately to promote multilateralisation.” One of the most frequent suggestions
is to revise the WTO rules governing PTA formation.2 As Pascal Lamy pointed out: “we
should not forget that we have a negotiating mandate under Doha to look at the WTO rules
governing regionalism. [. . . ] if we are concerned about the impact of burgeoning regionalism
we should redouble our efforts here as well.”
The rules governing the creation of PTAs are mainly contained in Article XXIV of the
GATT. The two principal features of this article are: first, the barriers to trade imposed
by the created regional agreement should not be more restrictive than the general incidence
of the barriers imposed by the constituent countries before the formation of the union, and
second, barriers to trade within the union should be eliminated with respect to substantially
all the trade.
It has been suggested that the requirements of going all the way down to free trade within
1
The term PTA usually designates both CUs and free trade areas (FTAs). In both of these agreements,
members coordinate on the removal of internal barriers, but members of a CU coordinate on setting a
common external tariff whereas members of a FTA each choose their external tariff individually.
2
For other suggestions on how to multilateralise regionalism see for example Baldwin (2006).
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the union and not raising barriers on non-members were meant to make PTA formation
difficult (see for example Bhagwati (1991) or Srinivasan (1997)), but as various scholars
have noted, because of its vagueness, Article XXIV has had little impact on the formation
of PTAs. Most PTA formations did not respect it. As a former Deputy Director-General of
the GATT, cited by McMillan (1993), said: “of all the GATT articles, this is one of the most
abused, and those abuses are among the least noted.” The agreement concluding the Uruguay
Round of multilateral trade negotiations included an “Understanding on the interpretation
of Article XXIV of the GATT” which partially clarified the meaning of Article XXIV, but
as studies by for example Syropoulos (1999), Goto and Hamada (1999) and Mrázová, Vines,
and Zissimos (2009) show, even if Article XXIV was respected, it would not be sufficient to
prevent the harmful trade diversion of regional bloc formation. So the revision of Article
XXIV continues to be of interest.
Proposals for reform of Article XXIV are usually related to what is often described as
one of the most elegant results in international economics, namely the finding by Ohyama
(1972) and Kemp and Wan (1976) that a CU formed by any arbitrary subset of countries
can always be designed is such a way as to be a Pareto improvement.3 Kemp and Wan’s
proof of this result is beautifully concise. The external trade vector of the CU is frozen at
the pre-union level so outsiders are indifferent to the union formation. When all the internal
barriers in the union are removed, the resulting competitive equilibrium is Pareto-superior
and so, with lumpsum transfers, each member of the union can be made better off. The
difference between the pre-union world price vector and the intra-union price vector yields
the vector of common external tariffs of this welfare-enhancing CU.
This finding, that it is possible for a PTA to avoid harm to outsiders while improving
members’ welfare, motivates attempts to reform Article XXIV. However, there is one difficulty: the Ohyama-Kemp-Wan (henceforth OKW) proposition is an existence result only
and gives no guidance on the level of the common external tariff of the welfare-improving CU.
McMillan (1993) suggested revising Article XXIV’s requirements in terms of trade volumes
instead of in terms of tariffs. A CU would be ‘GATT-admissible’ if it did not reduce the
volume of imports into the CU. This approach has been criticised by Winters (1997) among
others, mainly for being an ex post rather than an ex ante criterion. Bhagwati (1991) proposed that Article XXIV should require the common external tariff of a CU to be set at
3
This result is mostly known as the Kemp-Wan theorem, but has been shown by several authors. Baldwin
and Venables (1995) and Baldwin (2008) trace it back to Meade (1955).
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the minimum of the pre-union tariffs of the member countries. Srinivasan (1997) showed
that such a requirement could harm union members. This paper, on the other hand, will
show that such a requirement may not be sufficient to avoid outsiders being made worse off
by CU creation. Other authors have explored the OKW tariff structure. Srinivasan (1997)
characterised the OKW tariff as a weighted average of the pre-union tariffs.4 Neary (1998)
characterised a sequence of OKW tariff changes.
This paper extends the existing theory by relaxing the assumption of perfect competition.
Indeed, the assumption of perfect competition is crucial in the original Kemp and Wan (1976)
existence proof and most attempts to characterise the OKW tariff structure have retained
this assumption. An exception is Van Long and Soubeyran (1997) who show in a model
with homogeneous oligopolists that under certain assumptions the formation of a CU can
be Pareto-improving. This paper extends this result to a model with differentiated goods
where it shows the existence of OKW tariff and explicitly derives it. Thanks to the extension
to differentiated goods, it is possible to show how the OKW tariff depends on the degree
of competition: the more competitive a market is, the larger the potential trade diversion
of the CU and the lower is the OKW tariff. The paper further explores the characteristics
of the OKW tariff under various circumstances and, based on this analysis, it suggests a
direction for reform of Article XXIV of the WTO.
The remainder of this paper proceeds as follows. Section 2 presents the basic underlying
oligopolistic model of intra-industry trade and endogenous CU formation process. Section 3
derives the OKW tariff of a CU and shows how it depends on the degree of competition in
the union. Section 4 explores the structure of the OKW tariff of a merger of two asymmetric
CUs. Section 5 shows existence and explicitly derives an OKW tariff change à la Neary
(1998) for the oligopolistic case. Finally, the sensitivity of the OKW tariff is analysed in
Section 6. Section 7 concludes.

2

The model

The model used to analyse CU formation is a Brander (1981) type oligopolistic model derived
by Yi (1996). This section summarises the key characteristics and results of Yi’s (1996)
4

Srinivasan (1997) derived the explicit formulation of the OKW tariff for two examples of a Ricardian
model with Cobb-Douglas preferences. In a more general case of perfect competition, taking prices as
exogenous, he shows that the OKW tariff can be both above or below the weighted average of pre-union
tariffs.
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model.5

2.1

Preferences and technology

There are N countries in the world indexed by i = 1, . . . , N . Each country has one firm
producing one good. Consumers in country i have quasilinear-quadratic preferences of the
form
"
#
N
X
1
u(qi , Mi ) = v(qi ) + Mi = aQi −
γQ2i + (1 − γ) qij2 + Mi
2
j=1

(1)

where qij is country i’s consumption of country j’s product, qi = (qi1 , qi2 , ..., qiN ) is country i’s
P
consumption profile, Qi ≡ N
j=1 qij and Mi are country i’s consumption of the differentiated
and numeraire good respectively. The numeraire good is transferred internationally to settle
the balance of trade and, by assumption, all countries are endowed with sufficient quantities
of the numeraire good to guarantee positive consumption in equilibrium. The parameter γ
is a substitution index between goods which ranges from 0 (goods are independent) to 1 (the
good is homogeneous); as γ rises, goods become closer substitutes. Consumers have a taste
for variety; for any given Qi , the more balanced the consumption bundle is, the higher the
utility. Maximising utility, country i’s inverse demand function for country j’s good is

pij = a − (1 − γ)qij − γQi = a − qij − γ

N
X

qik

(2)

k=1
k6=j

There are no transportation costs in this model. Countries impose specific tariffs on
imports from other countries, τij denotes country i’s tariff on imports from country j. All
firms produce at the same constant marginal cost c. Country j’s effective marginal cost of
exporting to country i is cij = c + τij . Markets are assumed to be segmented and so firms
compete by choosing quantities in each country. In country i, country j’s firm will solve
max π ij = (pij − cij )qij . The first order condition for this maximisation problem is
{qij }

pij − cij − qij = 0

(3)

In the Cournot equilibrium,
5

For further details see Yi (1996). For other variations of this model in different contexts see for example
Krishna (1998) and Freund (2000).
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Qi =

N − Ti
Γ(N )

and qij =

Γ(0) + γTi − Γ(N )τij
Γ(0)Γ(N )

(4)

where Γ(.) is defined as Γ(k) = 2 − γ + kγ; Ti is the sum of tariffs imposed by country i
N
X
on all imported goods Ti =
τij ; and where I have normalised a − c = 1. Γ(k) can be
j=1

interpreted as a measure of market competition in a CU of size k. The higher γ (the more
goods are substitutable) and the higher k (the more firms there are), the higher the degree
of competition. Note that Γ(N ) = 2 − γ + N γ represents the degree of competition in free
trade (all firms compete symmetrically), Γ(1) = 2 is the case of monopoly. When goods are
independent in demand, γ = 0, Γ(k) = 2, and we have the monopoly case. Γ(0) = 2 − γ
represents the degree of competition in monopoly less the marginal contribution of one firm.
The equilibrium quantities have standard properties. If country i increases its tariff on
imports from country j, then the consumption of imports from country j and the total
consumption in country i will fall, but the consumption of all other goods will increase.
Furthermore, firm j’s equilibrium export profit to country i can be obtained using the first
order condition (3)
π ij = (pij − cij )qij = qij2

(5)

so we can also note that when country i increases its tariff on imports from country j, then
export profits of country j’s firm to country i fall and home firm’s profits and all other firms’
export profits to country i rise.
There will be two sources of gains from trade in this setting: increased variety of goods
and reduced market power of domestic industry.

2.2

CUs and optimal tariffs

Country i’s welfare W i is the sum of domestic consumer surplus (CS i ), the domestic firm’s
profit in the home market (π ii ), tariff revenue (T Ri ), and the domestic firm’s export profits
P
( π ji , j 6= i). The countries that form a CU are assumed to abolish tariffs among union
members and set a common external tariff to maximise the aggregate welfare of members.
If countries 1, ..., k belong to a CU of size k, they will choose their common external tariff
to solve

6

k
X

max

{τij }k,
i=1,

N
j=k+1

(
)
k
N
X
X
Wi =
CS i + π ii + T Ri +
π ji

i=1

i=1

(6)

j=1
j6=i

where τij = 0, for i = 1, ..., k, j = 1, ..., k. Yi (1996) shows that the unique optimal common
external tariff of a CU of size k is
τe (k) =

Γ(0)Γ(2k)
D(k)

(7)

with D(k) = Ψ(k)Γ(N ) + Γ(k)Γ(2k) and Ψ(k) = [Γ(0) + 1] Γ(k) − Γ(2k). Note that, in
this model, the optimal tariff of a CU of size k depends only on k, N and γ; it does not
depend on the tariffs set by the rest of the world. This property is a consequence of the
assumptions of segmented markets, quasilinear preferences and constant marginal cost. As
a CU expands, its external tariff varies with its size in a non-monotonic way depending
on the parameters γ and N : it may initially increase, but ultimately decreases. This nonmonotonicity results from γ’s impact on competition and from two opposing effects of CU
formation on the optimum tariff: a market power effect and a trade diversion effect.6 Figure
1 below illustrates the variations of the Nash equilibrium tariff.

2.3

Welfare implications of CU formation

Given the fact that the Nash equilibrium tariff of a CU is only a function of the number of
its members, using (4), we can now characterise the equilibrium sales in a country belonging
to a CU of size k. Denote the sales of a member (Insider ) country by qI (k)
qI (k) =

Γ(0) + (Γ(N ) − Γ(k))τe (k)
Γ(0)Γ(N )

(8)

the sales of a non-member (Outsider ) country by qO (k)
qO (k) =

Γ(0) − Γ(k)τe (k)
Γ(0)Γ(N )

(9)

and the total consumption in a country belonging to a size−k CU by Q(k)
Q(k) =

N − (N − k)τe (k)
Γ(N )

6

(10)

For a detailed discussion of the variations of the Nash tariff see Yi (1996) or Mrázová, Vines, and Zissimos
(2009).
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As all countries are symmetric, each CU can, with a slight abuse of notation, be identified
with its size. The CU structure, which is a partition of the set of the countries, can thus be
written as C = {k1 , k2 , . . . , km } where ki is the size of the kth union. Since all members of
a CU have the same level of welfare, the welfare of a country belonging to a size-k CU in a
given CU structure is denoted W (k; C). Yi (1996) shows that the welfare of a member of
the size-ki CU in C = {k1 , k2 , ..., km } is given by
γ
1−γ 
ki [qI (ki )]2 + (N − ki ) [qO (ki )]2
W (ki ; C) = Q(ki ) − Q(ki )2 −
2
2
m
X
kj qO (kj )2 − (N − ki ) [qO (ki )]2
+

(11)

j=1
j6=i

where the first line gives the net benefits from consumption and the second line equals the
export profits of the domestic firm in non-member countries minus non-member countries’
profits in the home market.7
Because non-member countries are only affected by the formation of a CU through their
export profits to the CU, from (9), Yi (1996) shows that Nash-optimal CU formation and
expansion makes non-members unambiguously worse off (dqO (k)/dk ≤ 0). Furthermore, Yi
(1996) shows that the expansion of a CU improves the aggregate welfare of existing and new
members, but not necessarily the individual welfare of all members.

2.4

Endogenous CU formation and stable CU structures

Yi (1996) models CU formation as an infinite-horizon sequential-move ‘coalition unanimity
game’. In this game, also called ‘unanimous regionalism’ game, a CU forms if an only
if all potential members agree to form the union.8 To characterise the equilibrium CU
structure of this game, Yi (1996) uses a result established by Bloch (1996): the unanimous
regionalism game yields the same stationary subgame perfect equilibrium coalition structure
as the following ‘size-announcement game’. Countries are placed on a list. Country 1 starts
the game by choosing the size of the CU that it would like to form, e.g. k. Then the first
7

See Furusawa and Konishi (2004) for a general derivation of such a decomposition.
In this game, countries are ordered. The first country starts the game by proposing the formation of a
CU to which it belongs. Then each prospective member is asked in turn to agree or disagree. If a proposed
CU partner rejects the proposal, it has to propose another CU to which it belongs. If all prospective members
agree, the CU forms and its member countries withdraw from the game. Then the first country among the
remaining countries starts a new stage of the game by making a proposal.
8
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k countries form a size-k CU and withdraw from the list. Then country k + 1 announces
the size of the CU it would like to form, and so on until N is reached. Bloch (1996) shows
that this size announcement game has a (generically) unique subgame perfect equilibrium
coalition structure.
Yi (1996) shows that this CU formation game leads to an asymmetric CU equilibrium
structure with at most three CUs. Free trade is the equilibrium outcome only for a very
limited range of parameters: for very small values of the substitution index γ. The intuition
behind this result is that, when γ is small, competition in varieties is weak and the static
efficiency gains of free trade outweigh the terms-of-trade benefits that would arise under CU
formation even for a large CU. Thus there is a strong incentive for countries to go to free
trade. But for most parameter values, free trade is not the equilibrium outcome. Most of
the time, the CU formation game leads to two or three blocs of different size. World welfare
is lower in these cases than under free trade.

2.5

CUs and Article XXIV-constrained tariffs

Mrázová, Vines, and Zissimos (2009) study the same CU formation game with the WTO
Article XXIV constraint. This constraint prevents countries from raising their tariffs when
forming a bloc. Mrázová, Vines, and Zissimos (2009) show that even with the WTO Article
XXIV constraint CU formation makes non-members worse off. Article XXIV makes CU
formation less attractive and slightly increases the range of the parameter γ for which free
trade is the equilibrium outcome. But when free trade does not arise in equilibrium, which
still happens for most parameter values of γ, the Article XXIV constraint may even reduce
world welfare.

3

CU formation and OKW tariffs

More than thirty years ago, Ohyama (1972) and Kemp and Wan (1976) showed that, under
the assumption of perfect competition, a CU between any subset of countries can be designed
to leave non-member countries indifferent to its creation and to make member countries
better off. In this section, I derive explicitly an OKW tariff in the oligopolistic model of
the present paper. I show that when CUs set OKW tariffs, CU formation does not harm
outsiders and makes insiders better off. The consequence of this is that the CU formation
process described in Subsection 2.4 leads to free trade.
9

3.1

OKW tariffs in the oligopolistic model

Definition 1. An OKW tariff τKW is a common external tariff of a CU such that it keeps
trade with non-members equal to the pre-union levels.
Proposition 1. The OKW tariff of a member of a customs union of size k is proportional
the pre-union tariff and inversely proportional to the degree of competition in the union.
Proof. Exports from CU members to non-members do not depend on the CU tariff so they
are not affected by the CU formation. CU formation affects the welfare of non-members
only through their exports to the CU. By definition, the OKW tariff keeps the exports of
non-members into the union constant. Thus we have
Γ(0) − Γ(k)τ (k)
Γ(0) − Γ(1)τe (1)
= qO (k) = qO (1) =
Γ(0)Γ(N )
Γ(0)Γ(N )
rearranging terms yields
τKW (k) =

2
Γ(1)
τe (1) =
τe (1)
Γ(k)
2 + (k − 1)γ

(12)

The OKW tariff is a decreasing function of the degree of competition, because the higher
the degree of competition (the larger the CU and the larger the substitution index between
goods), the harder it is for outsiders to export to the union and the more important is the
potential trade diversion created by the CU and so the lower the OKW tariff. Figure 1
illustrates the variations of the OKW tariff with the size of the CU and shows how this tariff
is different from the unconstrained Nash equilibrium tariff or the Article XXIV-constrained
tariff.9
Proposition 2. For any k, γ and N , τKW (k) ≤ τe (k) and τKW (k) ≤ τW T O (k).
Proof.
Γ(0)Γ(2k) Γ(1) Γ(0)Γ(2)
−
D(k)
Γ(k) D(1)
γ(k − 1)Γ(0)Γ(N )
=
[Γ(0)Γ(2) + 2Γ(k)(4 − 3γ)] ≥ 0
Γ(k)D(1)D(k)

τe (k) − τKW (k) =

9

Note that when γ = 1, the OKW tariff reduces to the expression derived by Van Long and Soubeyran
(1997). Note also that the OKW tariff derived here is such that the pre-union trade is determined by Nash
equilibrium tariffs, but this is not necessary. The OKW tariff would have the same form as 12 for any level
of a symmetric initial tariff.
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Figure 1: Nash tariff τe (k), Article XXIV-constrained tariff τW T O (k) and OKW tariff τKW (k)
as functions of the CU size for different values of N and γ.
When the Article XXIV constraint does not bind, the WTO-constrained tariff is equal to
the Nash equilibrium tariff which is larger than the OKW tariff. When the Article XXIV
constraint binds, τW T O (k) = τe (1) and

3.2

Γ(1)
τ (1)
Γ(k) e

≤ τe (1).

OKW tariffs and welfare implications of CU formation

This subsection explores the welfare implications of CU formation when a CU imposes the
OKW tariff defined and derived above. The OKW tariff τKW has been constructed in such
a way as to keep trade with outsiders constant. By construction, non-members are thus
indifferent to CU formation when the CU sets its common external tariff equal to τKW . But
how does CU formation affect the members of the CU when the union has to set its common
external tariff equal to τKW ?
Proposition 3. The welfare of a member of a CU setting OKW external tariffs monotonically increases with the size of the union.
Proof. See Appendix A page 18.
Members unambiguously benefit from the creation and expansion of the CU with OKW
11

tariffs. Note that this is different from the benchmark model of Yi (1996) where CUs set
optimal external tariffs to maximise their welfare. In Yi’s case, the aggregate welfare of old
and new CU members increases, but not necessarily the individual welfare of all members.
With OKW tariffs, all members’ welfare increases exactly as in the perfectly competitive
model of Kemp and Wan (1976).
Corollary 1. The size-announcement game when CUs set OKW external tariffs leads to
free trade.
As the welfare of a member of a CU setting OKW tariffs increases with the size of the union,
the country starting the CU formation game will choose to form a CU with all the countries
in the world to maximise its welfare.

4

OKW tariffs and asymmetric CUs

In this section, consider the merger of two existing CUs of size k and s. What should be the
OKW tariff of the resulting CU?10
Proposition 4. The OKW tariff of the merger of two CUs is an increasing function of
the pre-merger tariffs of the two CUs and is inversely proportional to the size and degree
of competition of the resulting CU. It is less than a weighted average of the two pre-union
tariffs.
Proof. The OKW tariff must be such that it keeps trade with outsiders fixed. Thus we must
have
kqO (k) + sqO (s) = (k + s)qO (k + s)
rearranging terms yields
τKW (k + s) =

kΓ(k)τe (k) + sΓ(s)τe (s)
(k + s)Γ(k + s)

(13)

with kΓ(k) + sΓ(s) < (k + s)Γ(k + s) for γ > 0.11
10

Note that the same reasoning would apply for a CU formed by two countries with different numbers of
firms.
11
When γ = 0, the Nash equilibrium tariff is a constant and coincides with the OKW tariff.

12

The OKW tariff of the resulting union being less than a weighted average of the two pre-union
tariffs, it may be lower than both of the pre-union tariffs. This result shows that Bhagwati’s
(1991) proposition for reform of Article XXIV requiring that the common external tariff of
a CU to be set at the minimum of the pre-union tariffs of the member countries would not
necessarily be sufficient to prevent the harmful trade diversion created by the new union.
This result also shows that the Uruguay Round interpretation of Article XXIV which requires
the common external tariff of a CU be a weighted average of the pre-union tariffs is also
insufficient.

5

Piecemeal CU formation

Section 3 showed that even when industries are oligopolistic, there is a OKW tariff such
that CU formation does not harm outsiders and makes the members of the union better off.
The CU formation analysed was the standard CU formation considered in the literature:
members of the union set all internal tariffs to zero and set a common external tariff. Neary
(1998) shows that under perfect competition, there exists a sequence of internal tariff changes
ensuring successive Pareto improvements. This section explores this result in the oligopolistic
model of the present paper.

5.1

OKW tariff reduction

Definition 2. Assume a group of k countries decide to lower their tariffs among themselves
by dτ . The OKW tariff reduction dτKW is the reduction in their tariffs with other countries
which exactly offsets the tariff reduction dτ and keeps trade with the other countries constant.
Proposition 5. Consider a group of k countries which reduce tariff among themselves by
dτ . The tariff reduction is OKW if these countries reduce their tariffs on outsiders by
dτKW





τKW (k)
Γ(1)
= 1−
dτ = 1 −
dτ
τe (1)
Γ(k)

(14)

Proof. The OKW tariff reduction must keep trade with outsiders constant. Non-members’
imports into a country belonging to the group of k countries are
qO (k) =

Γ(0) − Γ(k)τ̄ + γ(k − 1)τ
Γ(0)Γ(N )

13

where τ is the tariff on the countries participating in the partial liberalisation and τ̄ is the
tariff on outsiders. Total differentiation yields
Γ(0)Γ(N )dqO (k) = −Γ(k)dτ̄ + γ(k − 1)dτ = 0
rearranging terms yields (14).
Γ(1)
Note that 0 ≤ 1− Γ(k)
< 1, so the members of the union need to lower their external tariffs as

they lower their internal ones, but not by as much. Furthermore, the OKW tariff reduction
is increasing with the degree of competition in the union. The more competition is created
in the union, the larger is the potential trade diversion and so the more the members of
the union have to reduce the tariffs on outsiders. Also, the further is the OKW tariff τKW
from the initial tariff τe , the larger the OKW tariff reduction has to be. When γ = 0 and
the partial liberalisation does not create any competition, dτKW = 0 and tariff reduction on
outsiders is not necessary.

5.2

12

Welfare implications of piecemeal CU formation

Once again, by construction, non-members are indifferent to a tariff reduction among the k
countries if the group of countries also reduces the tariff on the non-members as characterised
in proposition 5. How does such a tariff reduction affect the welfare of the liberalising
countries?
Proposition 6. The members’ welfare increases when tariffs are reduced in the OKW way.
Proof. See Appendix A page 19.
This result shows that the requirement to remove all internal barriers when a CU is formed
is not necessary for a Pareto improvement. It is often argued (see for example Srinivasan
(1997)) that Article XXIV’s requirement for 100 percent preferences was meant to make CU
formation difficult and that integration with 100 percent preferences was in line with the
objective of multilateralism (see Bhagwati (1991)). Proposition 6 shows that 100 percent
preferences are not necessary, what is essential is how tariffs are being reduced on outsiders.
12

Note again that to derive the OKW tariff reduction, the pre-liberalisation equilibrium is assumed to be
the Nash equilibrium, but the same formula would be valid for any equilibrium with symmetric tariffs.

14

6

Sensitivity of the OKW tariff

Section 3 showed that when CUs set OKW tariffs, CU formation leads to free trade even in
the oligopolistic model of this paper. The interesting question for policy-makers is whether
there is a margin of error around the OKW tariffs. We can imagine that, by continuity, it
may be possible to set tariffs close to the OKW level and still get free trade in equilibrium
of the CU formation game. This section explores this question by examining a stability
condition for free trade and through simulations.

6.1

Stability condition for free trade

Definition 3. For all CU structures C and C 0 , C 0 = C − {k} ∪ {k − 1, 1}, and all k,
1 ≤ k ≤ k0 , k0 is the largest integer which satisfies W (k; C) ≥ W (k − 1; C 0 ).
k0 is the largest integer such that any size-k CU, k ≤ k0 − 1, becomes better off by merging
with a single-country CU. Yi (1996) shows that when CUs form according to the sizeannouncement game described in subsection 2.4, the second-to-last CU to form has at least
k0 members, because if this was not the case, the members of this union would be better
off by accepting one more member (which they could do as there are still some remaining
countries in the game).
A necessary condition for free trade to be the equilibrium outcome of the size-announcement
game is W (N ; {N }) ≥ W (N −1; {N −1, 1}). It is also a sufficient condition, because it implies
k0 = N . Assume that the CU with N −1 members imposes ατKW tariff on the singleton country. By studying how the stability condition for free trade W (N ; {N }) ≥ W (N −1; {N −1, 1})
varies with α, it is possible to derive the following proposition.
Proposition 7. For any N and γ, there exists an admissible deviation from the OKW tariff
such that the CU formation game still leads to free trade. The admissible deviation decreases
with the number of countries in the world and the substitution index.
Proof. See Appendix A page 20.
Figure 2 illustrates the stability condition for various values of the deviation from the OKW
tariff level. Free trade is the equilibrium outcome for the values of N and γ below the curves
for different deviations α, confirming the result that the larger deviation the more likely will
the tariff reform fail to yield free trade, unless there are few countries and goods are not
closely substitutable.
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Figure 2: Threshold for free trade for various values of α.

6.2

Simulation results

Simulations described in the Appendix B (page 21) throw further light on the possible
deviation from the OKW tariff level. The more countries there are in the world and the
greater γ, the less room there is for deviation. The simulations also suggest that, even if
free trade is not reached in equilibrium, as long as the tariff of the CUs (ατKW ) is below
the Nash equilibrium tariff (τe ), the equilibrium CU structure is more asymmetric than in
the case of Yi (1996) or Mrázová, Vines, and Zissimos (2009). The consequence of the more
asymmetric CU structure is that world welfare is higher.13

7

Conclusion

This paper has shown the existence of and explicitly derived an OKW tariff for CU formation
under oligopoly. A CU formation with such OKW tariffs leaves outsiders indifferent, makes
union members better off and hence leads to free trade. It has been shown that the OKW
tariff is a decreasing function of the degree of competition. When industries are more competitive (goods are more substitutable and there are more countries in the union), a larger
tariff reduction on outsiders is necessary to ensure a Pareto-improving CU formation. Thus
imperfect competition makes it easier to achieve the formation of OKW customs unions.
This paper has also shown that the OKW tariffs are always smaller than both the Nash
equilibrium tariffs and the Article XXIV-constrained tariffs. When two existing CUs merge,
13

See Mrázová, Vines, and Zissimos (2009) for a discussion of how world welfare varies with the asymmetry
of the equilibrium blocs.
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the OKW tariff of the resulting union is less than a weighted average of the pre-merger tariffs
of the two unions and so may be below both of these tariffs. These findings indicate that
the Uruguay Round re-formulation of Article XXIV, requiring the CU external tariff to be
a weighted average of pre-union tariffs, is insufficient.
Finally, this paper has analysed piecemeal CU formation and has shown that the abolition
of all internal barriers is not necessary to obtain a Pareto improvement. Marginal tariff
reductions among a group a countries can lead to a Pareto improvement as long as these
tariff reductions are offset by appropriate tariff reductions on outsiders. The offsetting tariff
reductions are an increasing function of the degree of competition within the created union.
It is often argued that the Article XXIV requirement for CUs to remove all internal barriers
was meant to make CU formation difficult. Also a CU with no internal barriers can be seen
from the international trade perspective as a single country and so CU formation with 100
percent preferences was seen as non-disruptive of the multilateral trading system. However,
this paper has shown that it does not matter whether preferences are 100 percent or only
marginal, what is important is to make sure that outsiders are not hurt by these preferences.
Although the model of this paper is highly stylised and one should be careful when drawing
policy implications from it, these findings suggest that in revising Article XXIV we should
focus our efforts on setting the common external tariff at the appropriate level rather than
trying to enforce the requirement of 100 percent preferences.
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Appendix
A

Proofs

Proof of Proposition 3. Assume that countries are initially singletons and that k countries
decide to form a CU. The welfare of this CU is given by

γ
1−γ 
W (k) = Q(k)− Q(k)2 −
k [qI (k)]2 + (N − k) [qO (k)]2 −(N −k) [qO (k)]2 +(N −k)qO (1)2
2
2
Treating k as continuous, when the size of the CU increases, the welfare varies



dW (k)
dQ(k)
dQ(k) 1 − γ
dqO (k)
dqI (k)
2
=
− γQ(k)
−
− qO (k) + 2(N − k)qO (k)
2kqI (k)
dk
dk
dk
2
dk
dk
dqO (k)
− qO (1)2
+ qO (k)2 − 2(N − k)qO (k)
dk
The OKW tariff is such that non-members’ exports into the countries of the union remain
constant and so

dqO (k)
dk

= 0 and qO (k)2 = qO (1)2 . Hence



dW (k)
dQ(k)
dQ(k) 1 − γ
dqI (k)
2
=
− γQ(k)
−
− qO (1)
2kqI (k)
dk
dk
dk
2
dk
Using (10) and the expression for the OKW tariff (12), we have
Q(k) =

N Γ(k) − 2(N − k)τ (1)
dQ(k)
2τ (1)
and
=
>0
Γ(N )Γ(k)
dk
Γ(k)2

and so

dQ(k) 2τ (1)
[N Γ(k) − 2(N − k)τ (1)] 2τ (1)
dQ(k)
−
γ
− γQ(k)
=
dk
dk
Γ(k)2
Γ(N )Γ(k)
Γ(k)2
2τ (1) [Γ(0)Γ(k) + 2γ(N − k)τ (1)]
=
>0
Γ(N )Γ(k)3
Furthermore, using (8) and the expression for the OKW tariff (12), we have
qI (k) =

Γ(0)Γ(k) + 2γ(N − k)τ (1)
dqI (k)
2γτ (1)
and
=−
<0
Γ(0)Γ(N )Γ(k)
dk
Γ(0)Γ(k)2

and so
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(15)



1−γ
dqI (k)
2
−
2kqI (k)
− qO (1) > 0
2
dk
Hence

dW (k)
dk

(16)

> 0.

Proof of Proposition 5. Consider a country belonging the group of k liberalising countries.
Denote by qOi the exports of this country to a partner liberalising country, by qOo the exports
∗
of this country to a non-partner country, by qO
the exports of a partner country to the
i
∗
country under consideration and by qO
the exports of a non-member country to the country
o

under consideration.
From (11) the welfare of a country belonging to the group of k liberalising countries is

γ
1−γ 
∗
∗
W = Q(1) − Q(1)2 −
qI (1)2 + (N − k)qO
(1)2 + (k − 1)qO
(1)2
o
i
2
2
∗
2
∗
− (N − k)qOo (1) − (k − 1)qO
(1)2 + (N − k)qOo (1)2 + (k − 1)qOi (1)2
i
Outsiders do not change their tariffs and the liberalising countries reduce tariffs according to
∗
∗
(1) = qOi (1).
(1) = 0. Because of symmetry, qO
the OKW schedule, so dqOo (1) = 0 and dqO
o
i

So the change in welfare due to the liberalisation is


∗
∗
dW = dQ(1) − γQ(1)dQ(1) − (1 − γ) qI (1)dqI (1) + (k − 1)qO
(1)dq
(1)
Oi
i
Denote by τ the tariff that the liberalising countries impose among themselves and by τ̄
the tariff that they impose on outsiders. The tariff reduction is assumed to be OKW dτ̄ =
γ(k−1)
dτ .
Γ(k)

So we have

N − (N − k)τ̄ − (k − 1)τ
Γ(N )
Γ(0) + γ(N − k)τ̄ + γ(k − 1)τ
qI (1) =
Γ(0)Γ(N )
Γ(0) + γ(N − k)τ̄ − Γ(N − k + 1)τ
∗
qO
(1) =
i
Γ(0)Γ(N )
Q(1) =

(k − 1)
dτ
Γ(k)
γ(k − 1)
dqI (1) =
dτ
Γ(0)Γ(k)
2
∗
dqO
(1) = −
dτ
i
Γ(0)Γ(k)
dQ(1) = −

and hence

dW = −

1
Γ(0)2 Γ(N )Γ(k)

{Γ(0)2 (k − 1) + γΓ(0)(k − 1)(N − k)τ̄

+ (k − 1) [γ(k − 1)(4 − 3γ) + 2(1 − γ)Γ(N − k + 1)] τ }dτ
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so the welfare of the liberalising country increases when tariffs are reduced according the
OKW schedule.
Proof of Proposition 6. Assume that CUs impose ατKW as common external tariffs. The
goal of this study is to determine for which values of α the CU formation game will lead
to free trade in equilibrium. To determine this, I try to determine for which values of α,
W (N ; {N }) − W (N − 1; {N − 1, 1}) ≥ 0.

W (N ; {N }) − W (N − 1; {N − 1, 1}) = Q(N ) − Q(N − 1) −


γ
Q(N )2 − Q(N − 1)2
2


1−γ 
N qI (N )2 − (N − 1)qI (N − 1)2 − qO (N − 1)2
2
+ qO (N − 1)2 − qO (1)2
−

Q(N ) − Q(N − 1) =
Q(N )2 − Q(N − 1)2 =
N qI (N )2 =
(N − 1)qI (N − 1)2 =
qO (N − 1)2 =
qO (1)2 =
with τKW (N − 1) =

ατKW (N − 1)
Γ(N )
ατKW (N − 1) [2N − ατKW (N − 1)]
Γ(N )2
N
Γ(N )2
(N − 1) [Γ(0)2 + 2γΓ(0)ατKW (N − 1) + γ 2 α2 τKW (N − 1)2 ]
Γ(0)2 Γ(N )2
2
Γ(0) − 2Γ(0)Γ(N − 1)ατKW (N − 1) + Γ(N − 1)2 α2 τKW (N − 1)2
Γ(0)2 Γ(N )2
Γ(0)2 − 4Γ(0)τ (1) + 4τ (1)2
Γ(0)2 Γ(N )2

2τ (1)
Γ(N −1)

W (N ; {N }) − W (N − 1; {N − 1, 1}) =

 2

τ (1)
Aα + Bα + C
2
2
− 1) Γ(N )

Γ(0)2 Γ(N

where


A = 2τ (1) γΓ(0)2 + (1 − γ)(N − 1)γ 2 + (3 − γ)Γ(N − 1)2 ≥ 0
B = − 2Γ(0)Γ(N − 1)Γ(2N − 2) ≤ 0
C = 4Γ(N − 1)2 [Γ(0) − τ (1)] ≥ 0
The stability condition W (N ; {N })−W (N −1; {N −1, 1}) = 0 is a second degree polynomial
in α. As A and C are both positive and B is negative, we know that if the polynomial has
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real roots, both roots will be positive. It can be shown that the polynomial has real roots
for sufficiently large γ and N (for small values of these parameters, the stability condition is
always positive and as Yi (1996) and Mrázová, Vines, and Zissimos (2009) showed, the CU
formation game leads to free trade). Denote these roots α1 and α2 and assume, without loss
of generality, that α1 ≤ α2 .

W (N ; {N }) − W (N − 1; {N − 1, 1}) =

τ (1)
(α − α1 )(α − α2 )
− 1)2 Γ(N )2

Γ(0)2 Γ(N

W (N ; {N }) − W (N − 1; {N − 1, 1}) is positive for α ≤ α1 and α ≥ α2 . It can be further
shown that α1 > 1 with lim α1 = 1 when γ = 1.
N →+∞

B

Simulations

Yi (1996) in the unconstrained case and Mrázová, Vines, and Zissimos (2009) in the Article
XXIV-constrained case showed that for N ≤ 1000 there can be at most three CUs in equilibrium. I therefore confine attention to the case of at most three CUs, and simulate the
bloc formation game where CUs impose ατKW tariffs and determine the exact size of each
bloc depending on the parameters α, γ and N . The simulation algorithm is as follows: call
the three blocs A, B and C in order of formation, i.e. A will be the largest bloc and C the
smallest one. For any k between 0 and 2N/3 find j between 0 and k/2 which maximises the
welfare of bloc B where the sizes of the blocs are
A
N −k

B
k−j

C
j

and where B is of same or smaller size than A and C is of same or smaller size than B
(k − j ≤ N − k and j ≤ k − j). Then find k (with j given in the previous step) which
maximises the welfare of bloc A.
I run these simulations for 0 ≤ γ ≤ 1 (varying γ by 0.001), N = 4, . . . , 1000 and for
1 ≤ α ≤ 5 (varying α by 0.001). The simulations show that the equilibrium structure for all
these parameters consists actually of at most two blocs. For small values of γ and N , the
equilibrium structure is free trade as in Yi (1996) or Mrázová, Vines, and Zissimos (2009).
Free trade is also the equilibrium for any values of γ and N when α = 1, i.e. CUs impose
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exactly OKW tariffs. When α > 1, but small, CU formation can still lead to free trade, but
this becomes more and more difficult when γ and N increase.
Tables 1 and 2 illustrate the benchmark equilibria of the CU formation game for selected
values of parameters N and γ for the unconstrained Nash and Article XXIV constrained
case respectively. Table 3 then shows the equilibria of the CU formation game for the same
parameters N and γ when CUs impose α-times the OKW tariff. We can see from Table
3 that the CU formation game leads to free trade even when CUs deviate from the OKW
tariff, but the admissible deviation is smaller the higher N and γ. In all cases shown in Table
3, we have ατKW < τe and ατKW < τW T O which makes the equilibrium CU structure more
asymmetric (the large bloc is larger and the small bloc is smaller) than in the unconstrained
Nash and Article XXIV constrained case.
N

τe

γ = 0.1

10
{10}
50
{45,5}
100
{88,12}
500 {440,60}
1000 {881,119}

γ = 0.5

γ=1

{9,1}
{45,5}
{90,10}
{452,48}
{904,96}

{9,1}
{47,3}
{96,4}
{491,9}
{987,13}

Table 1: Equilibrium Nash CU structures of the size-announcement game.

N

τW T O

γ = 0.1

γ = 0.5

γ=1

10
{10}
{9,1}
{9,1}
50
{43,7}
{40,10}
{44,6}
100
{82,18}
{80,20}
{89,11}
500 {392,108} {395,105} {444,56}
1000 {779,221} {790,210} {889,111}

Table 2: Equilibrium CU structures of the size-announcement game with Article XXIVconstrained external tariffs.
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N

γ = 0.1

γ = 0.5

γ=1

10
50
α = 1.001 100
500
1000

{10}
{50}
{100}
{500}
{1000}

{10}
{50}
{100}
{500}
{1000}

{10}
{50}
{100}
{500}
{999,1}

α = 1.01

10
50
100
500
1000

{10}
{50}
{100}
{500}
{1000}

{10}
{10}
{50}
{50}
{100}
{99,1}
{499,1} {499,1}
{999,1} {999,1}

α = 1.1

10
50
100
500
1000

{10}
{50}
{100}
{499,1}
{999,1}

{10}
{49,1}
{99,1}
{499,1}
{999,1}

{9,1}
{49,1}
{99,1}
{499,1}
{999,1}

α = 1.5

10
50
100
500
1000

{10}
{49,1}
{98,2}
{498,2}
{998,2}

{9,1}
{49,1}
{99,1}
{499,1}
{999,1}

{9,1}
{49,1}
{99,1}
{499,1}
{999,1}

α=2

10
50
100
500
1000

{10}
{47,3}
{96,4}
{496,4}
{996,4}

{9,1}
{49,1}
{99,1}
{499,1}
{999,1}

{9,1}
{49,1}
{99,1}
{499,1}
{999,1}

α=5

10
{10}
{9,1}
{9,1}
50
{45,5}
{47,3} {48,2}
100 {89,11} {96,4} {98,2}
500 {486,14} {497,3} {498,2}
1000 {986,14} {997,3} {998,2}

Table 3: Equilibrium CU structures of the size-announcement game with ατKW .
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