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Summary

This thesis consists of four main chapters, together with a general introduction and
conclusion. The thesis examines, both separately and together, the formation of trade
blocs and global market integration. All the models use a partial equilibrium

framework, with firms competing as Cournot oligopolists.

Chapter 2 presents two models of trade bloc formation under segmented markets. In
the first model, with common constant marginal costs, global free trade is optimal for
all countries when there are no more than four countries, but with five or more
countries there 1s an incentive to form a trade bloc containing most countries, but
excluding at least one. The second model introduces a cost function where a firm’s
marginal cost 1s lower when it is located in a larger trade bloc, with little effect on the
results. Chapter 3 analyses the formation of trade blocs between countries with
different market sizes under segmented markets. The formation of a two country
customs union or free trade area will always raise the smaller country’s welfare, while
the larger country will usually lose from a free trade area, and sometimes from a

customs union.

Chapter 4, which 1s joint work with David R. Collie and Morten Hviud, presents a
model of strategic trade policy under integrated markets, under complete and
incomplete information. In the former case, a low cost country will give an export
subsidy which 1s fully countervailed by the high cost country’s import tariff. In the
simultaneous signalling game, each country’s expected welfare 1s higher than under
free trade. Chapter 5 considers models of trade bloc formation under integrated
markets. With common constant costs, there 1s no incentive for blocs to form. When

costs are decreasing in membership of a bloc, either global free trade 1s optimal or

countries would prefer to belong to the smaller of two blocs.
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Chapter 1.

Introduction



1.1 General introduction and motivation

This thesis contains four main chapters which examine, both separately and
together, the formation of trade blocs and global market integration. As is argued 1n
this introduction, these are two important issues facing the world trading system
today, but despite their significance there are many important implications of both
which are not well understood and are not considered by existing theoretical models.
Throughout the thesis a partial equilibrium approach, in which firms compete as

Cournot oligopolists, is taken, following much of the literature on strategic trade

policy.

In recent years there has been much talk about both globalisation and
regionalisation within the world trading system. The first of these terms encapsulates
the idea that the world is in some way becoming smaller. In the context of trade, this
1s largely because improvements 1n transport and communications have reduced
transactions costs and increased transparency where price differences exist between
markets. Meanwhile the process of regionalisation suggests that neighbouring
countries are becoming integrated at a faster rate than countries which are further
apart. Both these factors are modelled 1n this thesis, the former by analysing trade
policy under integrated markets and the latter by examining the causes and
consequences of trade bloc formation. An additional factor which might arise from the
process of regional integration 1s a fall in the costs facing firms within a trade bloc,

which is included in some models 1n this thesis.



The recent rise in the importance of trade blocs, taken here to mean any form
of trade agreement such as a customs union or free trade area which involves the
abolition of tariffs between its members, is an issue which is currently of great
concern to both trade theorists and policy makers. As of May 1998, almost 180
regional trade agreements had been reported to the World Trade Organisation (WTO),
a third of them since 1990, and all WTO members except Japan, Hong Kong and
Korea belonged to at least one.’ The formation of the North American Free Trade
Agreement (NAFTA) and successive expansions of the European Union (EU) and
European Economic Area (EEA), in particular, have led to much debate about the
advantages and disadvantages, to both member countries and the world as a whole, of
such arrangements. A comprehensive overview of the debate 1s provided by
Panagariya (1998). Among the major issues are the effects of the formation and
expansion of trade blocs on members’ and non-members’ tariff rates and welfare, and
the relationship between regional and multilateral free trade. This thesis does not
address the latter set of issues, but contributes to the discussion on the former. This
literature was largely inspired by Krugman’s (1991) monopolistic competition model
of symmetric customs unions, which suggested that global welfare would be
minimised when the world was divided into three customs unions. However other
papers (Bond and Syropoulos (1995, 1996), Sinclair and Vines (1994)) have shown

that this result is not robust to changes in factors such as countries’ endowments, the

type of trade bloc and the nature of competition.

! Financial Times, 18 May 1998.




All the models mentioned above assume symmetry between countries and
blocs, which i1s an assumption that the models in this thesis move away from.

Although the assumption of symmetry between blocs allows for many clear results to
be obtained concerning the effects of changes in the size and number of blocs, the
question of whether a symmetric bloc structure is a plausible equilibrium is not
generally addressed. In addition, these models are likely to miss important effects
arising from different bloc sizes, such as a possible increase in market power for a
large bloc, relative to a smaller bloc, when setting its tariff rate. The assumption of
symmetry between countries also limits the insights which can be gained from models
of trade bloc formation. Although this assumption can simplify the analysis of bloc
formation and leads to many clear and interesting results, some real life events, such

as the formation of NAFTA, cannot be explained 1n such a context.

At first 1t was widely believed that the proliferation of regional trade
agreements was related to fears about the future of multilateral trade reforms, as there
were major doubts as to whether the Uruguay Round of GATT negotiations would be
successfully completed. However, the trend towards regionalism does not appear to

have subsided since the completion of the Round, suggesting that there are benefits to

be achieved from trade bloc membership within a stable multilateral system..2 Three of
the chapters in this thesis develop models of trade bloc formation in which firms
compete as Cournot oligopolists, following in the tradition of much of the literature

on strategic trade policy (for example Brander and Spencer (1984, 1985); the literature

* Although the perceived benefits from membership of a trade bloc might be non-economic, this thesis
concentrates on the possible economic benefits.



on strategic trade policy is surveyed extensively in Brander (1995)). Some previous
papers (Sinclair and Vines (1994), Collie (1997)) analyse the behaviour of trade blocs
under Cournot oligopoly, but assume a symmetric bloc structure. Yi (1996) removes
this assumption and instead considers the optimal structure of trade blocs. The models
In Chapters 2 and 5 follow his approach closely. While assuming that countries are
symmetric, trade blocs of different sizes are allowed to form using an equilibrium
concept based on Y1’s ‘unanimous regionalism.” Under this assumption, the existing
members of a trade bloc must all agree before a new member can be admitted. Thus
any trade bloc can prevent outsiders from joining. This seems more consistent with
the observed behaviour of, for example, the EU and NAFTA than the alternative
assumption of ‘open regionalism’, under which any country which desires entry to a

trade bloc 1s free to join.

A novel feature added to the models 1n Chapters 2 and 5 1s consideration of
the case 1n which 1ncreasing membership of a trade bloc can lower the marginal cost
of firms based 1n member countries. The assumption of common marginal costs i1s
replaced by marginal costs decreasing in the size of the trade bloc in which the firm 1s
based. Hence, when the world is divided into two asymmetric blocs, firms based 1n
countries in the larger bloc have lower costs than firms located in the smaller bloc.
There are a number of reasons why this might be true, including the harmonisation of
standards and an increase in research joint ventures, but perhaps the most important
cause, given the partial equilibrium nature of the model, 1s a likely fall in the cost of

intermediate inputs arising from the abolition of tariffs on trade between partners.



The potential reduction in firms’ costs due to trade bloc membership 1s an
important effect which has generally been 1gnored in previous partial equilibrium
models, although it has been recognised by policy makers. Many of the measures
introduced under the EU’s 1992’ programme, in response to the Commission’s
report on The Costs of Non-Europe (Commission of the European Communities
(1988)), were designed to both deepen regional integration and reduce the costs of
firms located in member states. Among the costs identified by the report, customs
procedures were estimated to cost around 8 billion ECU per year (1985 prices), with
an eftect equivalent to a tariff of 1.6% on intra-EU trade, while the cost of differing
technical standards and regulations was estimated at 40 billion ECU per year. Hence
there 1s a clear possibility that increased regional integration could have a significant

effect in reducing costs faced by firms within Europe.

While the two models presented in Chapters 2 and 5 assume, as in the
previous literature dealing with trade blocs under imperfect competition, that
countries are symmetric, there may be important effects arising from asymmetries
between countries which cannot be accounted for by such models. Whereas a model
with symmetric countries could provide an insight into the economic motivation
behind certain trade blocs, such as the early European Economic Community or
MERCOSUR, where countries are in many ways similar, other trade blocs clearly
cannot be characterised as symmetric. For instance, NAFTA consists of three
members (the United States, Canada and Mexico) which have vast differences 1n
income and levels of development, while the eagerness of many Eastern European

states to join the EU cannot be explained by a symmetric model. Hence Chapter 3



presents a framework for the analysis of the formation of trade blocs between

asymmetric countries, where the asymmetry is characterised by differences in a

demand parameter. This allows for an explanation of why a small country might wish

to join a large partner in a free trade agreement or customs union, while also
suggesting a reason for the existence of side agreements which accompany many such

trade agreements, typically featuring concessions made by small countries to their

larger partners on non-trade issues.

T'he trend towards regionalism is one factor which could be associated with a
move towards integrated markets. When Smith and Venables (1988) estimated the
potential gains to European countries from the 1992 programme, one of the factors
they considered was the possibility of a move from segmented to integrated markets.
Taken together with the cost reducing effect of deeper integration, they showed that
significant welfare gains were possible. With Cournot competition and no entry, a
move to integrated markets raised the estimated welfare gain (as a percentage of EU

consumption) from the 1992 measures from 0.63% to 2.61%.

Although the evidence that markets are becoming more integrated 1s somewhat
limited, a recent report by the European Commission (DG15 (1996)) finds some
evidence of price convergence between countries, which 1s taken to be evidence of
increasing integration. The greatest convergence has tended to occur in highly traded

sectors, especially those where competition from outside the EU 1s significant,

* Other scenarios considered by Smith and Venables (1988) assumed free entry and Bertrand
competition. The equivalent figures for welfare gains, without and with a move to integrated markets,
with free entry are 0.98% and 6.15%. With Bertrand competition, the change from segmented to
integrated markets has no welfare effect.



suggesting that market integration is a global phenomenon rather than simply a

regional one resulting from EU policy initiatives. The study also finds that price

convergence 1s greater in markets characterised by homogeneous products.

While regionalism and market integration are clearly linked to some extent, at
the same time there are good reasons to believe that global markets are becoming
more 1ntegrated independently of any regional effects. In recent decades there have
been rapid improvements in transport and communications, meaning that transactions
costs on trade have fallen while there is a greater awareness of differences in product
availability and prices between markets. These factors suggest that the importance of
geographical distance between markets is declining. In addition, the continuing
development of Internet commerce means that many products are available to
consumers around the world from a single source. Hence the assumption, common to
most of the literature on strategic trade policy, that markets are nationally segmented
is gradually becoming less tenable. In fact, many firms now regard the global
economy as their market place, and such a situation calls for the analysis of trade
policy in a single integrated world market rather than in segmented markets. The
analysis of strategic trade policy under integrated markets 1s not widely understood
with only a few papers (Markusen and Venables (1988), Venables (1994), Fisher and
Wilson (1995), Collie (1998)) dealing with this case. Although the assumption of
segmented markets, taken together with constant marginal costs, greatly simplifies the
analysis of trade policy by allowing any country’s market to be analysed
independently of all other markets, this strategic mdependence between markets 1s

increasingly unappealing given the current economic environment and the often



commented on trend towards globalisation. Although the alternative assumption of
Integrated markets, implying perfect arbitrage between countries, is also very strong,
it 1S important to understand the similarities and differences between the two

assumptions in the presence of increasing global economic integration.

Integrated markets imply certain restrictions on the types of trade policy which
can be used by governments. In general, subsidies used on their own are inconsistent
with itegrated markets as they allow profitable arbitrage opportunities, while import
tariffs artificially segment markets. Hence the models in Chapters 4 and 5 use a trade
policy instrument which combines an import tariff (subsidy) with an equal export
subsidy (tax). There are three main reasons for using this trade policy instrument.
Firstly, the use of an equal import tanff allows export subsidies to be used under
integrated markets as they ensure there 1s no opportunity for arbitrageurs to make a
profit by repeatedly exporting a good, collecting the export subsidy and then re-
importing the good. Secondly, this trade policy instrument ensures that markets
remain integrated rather than being artificially segmented, as would be the case 1f an
import tariff was used alone. Thirdly, the trade policy instrument greatly simplifies
the analysis of trade policy under integrated markets as 1t implies a single arbitrage

condition which holds with equality, rather than the two inequalities which would be

implied by the use of conventional trade policy.

The trade policy instrument described above 1s itroduced in Chapter 4, where
it is used in a two-country strategic trade policy model under both complete and

incomplete information. In Chapter 5 the complete information model is extended to a



multi-country model, and the formation of trade blocs under integrated markets is

analysed.

This mtroductory chapter continues by considering alternative approaches to
modelling the formation of trade blocs and explaining the approach taken in later

chapters. The last section of this chapter contains an outline of the remainder of the

thesis.

1.2. Modelling trade bloc formation

Given that one of the main aims of this thesis is to analyse the optimal size of
trade blocs under various assumptions, i1t 1s important to consider how the formation
of a trade bloc should be modelled. Chapters 2 and 5 look explicitly at models of bloc
formation, while the model of trade blocs between asymmetric countries in Chapter 3
also involves certain underlying assumptions about the behaviour of both members
and non-members, even though there is no consideration of equilibrium trade bloc
structures. The game theoretic literature on coalition formation is extensive, with
many recent contributions both at a purely theoretical level and with particular
applications in areas such as industrial orgamisation, public economics and
international trade. The aim of this section 1s to i1dentify certain key differences
between approaches and consider how best to model trade bloc formation. The
following issues need to be considered, and are discussed below. Should bloc

formation be modelled as a cooperative or a non-cooperative game? What 1s the
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process by which coalitions are formed? When is a coalition stable? After a coalition

1s formed, what happens to those who are excluded? And what assumptions are made

about the behaviour of these outsiders?

Perhaps the most fundamental distinction between models of coalition
formation 1s that between cooperative and non-cooperative approaches. Cooperative
approaches are generally based on core theory, an example being Hart and Kurz’s
(1983) paper, which models endogenous coalition formation as a cooperative game,
using a coalition structure value developed by Owen (1977). It 1s assumed that players
form coalitions to bargain over a fixed total pay-off, with only efficient outcomes
considered. However, this does not seem to be a realistic approach to modelling trade
blocs. In the global economy, countries and firms which belong to the same trade bloc
still behave non-cooperatively in the markets where they compete and the assumption
of efficient outcomes does not seem reasonable. While there are some mechanisms 1n
place in the EU for redistributing income between countries, these are not really
linked to the distribution of gains from trade. Rather than thinking of some total
payoff to all members resulting from the formation of a trade bloc and explaining how
it is divided between countries, it seems more realistic to consider the payoff to each
country acting individually without the possibility of transfers between countries. An
additional drawback of cooperative equilibrium concepts such as the core or the
bargaining set is that they concentrate on the allocation of fixed payotfs. As Ray and
Vohra (1997) note, this is only appropriate when the actions of players outside the
coalition do not affect the payoffs of coalition members. This 1s not generally the case

when looking at models of international trade. Hence a non-cooperative approach to

11



trade bloc formation is preferred, where firms and countries compete to maximise

their own payoffs.

When considering the process of coalition formation, some assumption needs
to be made about the form which negotiations take. It is assumed in Chapters 2 and 5,
following Bloch (1995, 1996) and Yi (1996) that the process involves one player
proposing a coalition consisting of a subset of the players, after which each potential
member of the coalition can accept or reject the coalition. The coalition forms if and
only 1f all potential members agree to it. This comes closer to matching the process by
which trade blocs are actually formed than an alternative assumption of matching

proposals (as in Hart and Kurz (1983)), under which every player proposes the

coalition which i1t wishes to belong to and the coalition 1s formed i1f and only if all
members make the same proposal. Another possible assumption would be that made
by Bernheim et al. (1987) and Ray and Vohra (1997), that the negotiating process
begins with the grand coalition, from which groups of players can leave to form
separate coalitions. However, in a trade model, this is equivalent to assuming that the
starting point for negotiations is global free trade, which does not seem to be a

reasonable assumption when observing the real world.

Another issue surrounding the formation of coalitions 1s whether or not any
agreement is binding. Bernheim et al. (1987) introduced the concept of a coalition-
proof Nash equilibrium (CPNE). A CPNE must be self-enforcing, meaning that each
player’s action must be a best response to other players’ actions, and no coalition of

players can profitably deviate. An alternative assumption 1s made by Ray and Vohra

12



(1997) in their model of equilibrium binding agreements. They assume that players

joining a coalition sign a binding agreement, so the coalition does not need to be self-
enforcing. Although it is arguable which of these two cases is more appropriate to the

1ssue of trade bloc formation, the former is used and it is assumed that agreements

must be self-enforcing.

A related 1ssue is that of stability of a coalition. Under the solution concepts
considered by d’Aspremont et al. (1983) and Hart and Kurz (1983), a coalition
structure 1s only stable if there is no incentive for any player or group of players to
leave their coalition or join another. The ‘internal stability’ concept, that a coalition is
not stable if one or more of the members do not want to belong to it, is essential for
any model of trade bloc formation. Countries are not forced to join preferential trade
agreements, but do so only if they perceive it to be in their interests. However, the
‘external stability’ concept, that no player outside a coalition should wish to become a
member, does not seem appropriate when considering trade blocs. Many countries in
Central and Eastern Europe wish to join the EU, and similarly many countries in
Central and South America wish to join NAFTA, but the existing members of these
organisations are free to block entry. Hence the ability to block entry should be a
feature of how trade bloc formation 1s modelled. This 1s a feature of a number of

models of coalition formation, including Bernheim et al. (1987), Ray and Vohra

(1997) and Bloch (1995).

When considering the formation of a coalition, the assumption made about

what happens to non-members 1s crucial. Two possible extreme assumptions were

13



introduced by Hart and Kurz (1983). Under their concept of d-stability, all outsiders
form a single coalition, whereas with y-stability all outsiders remain as singletons. In
the model of Bernheim et al. (1987), in which a new coalition can only be formed by
a player or group of players leaving an existing coalition, it is assumed that other
members of the coalition which breaks down can form any coalitions among
themselves but all players outside that coalition remain in their original coalitions.
Finally, Ray and Vohra (1997) assume that any (optimal) coalition structure is
possible. The last of these four possible assumptions would seem to be the best, as it
incorporates the others as special cases, and where possible it is used in Chapters 2
and 5. However, given the difficulty of solving some of the models in this thesis, even
when only allowing for two blocs, it 1s not always possible to use the most general
assumption. For the case considered in Chapter 2 with segmented markets, Y1 (1996),
using a similar but more general model of trade bloc formation, has shown that with a
reasonable assumption about the number of countries in the world there will never be
more than two blocs 1n equilibrium..4 Hence assuming a maximum of two blocs 1n the
world, as is done for some results in Chapter 2, is not unduly restrictive. Under
integrated markets, as considered in Chapter 5, the model with constant costs can be
solved more generally but the model with costs dependent on the size of the trade
bloc is only solved for two blocs. The focus of Chapter 3 is somewhat difterent,
looking at the effects of asymmetric countries forming or expanding trade blocs
without trying to find an equilibrium structure. In that chapter 1t is generally assumed

for simplicity that outsiders are all singletons; however, given the assumptions of the

4 The relationship between Yi’s model and the model presented in Chapter 2 is discussed in more detail
in that chapter.
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model, a sufficient assumption is that the structure of any trade blocs other than that

being considered does not change.

The final 1ssue regarding the modelling of coalition formation mentioned
above 1s that of the assumption made concerning the actions of outsiders. The two
obvious assumptions which could be made about their response to a trade bloc being
formed are firstly that their actions are unchanged (Bernheim et al. (1987)) and

secondly that they play best responses (Ray and Vohra (1997), Bloch (1995)).

Throughout this thesis, the second of these assumptions is used.

Taking into account the discussion above, the formation of trade blocs is
modelled as a noncooperative sequential game, based on Bloch’s (1995) model of
endogenous formation of associations in oligopolies and Yi1’s (1996) model of
endogenous trade bloc formation with unanimous regionalism. Bloch (1995)
considers a Cournot oligopoly with homogeneous products, with associations formed
to reduce costs but not to collude on the market. The unique equilibrium association

structure consists of two asymmetric coalitions, the larger of which contains roughly

three quarters of the firms in the industry.

Firms are indexed i = 1, 2...., n. One firm 7 is selected as the imtiator and
proposes an association, A(7), consisting of a subset of the firms in the industry. All
prospective members of association A(7) respond in turn, and the association 1s only
formed if all these firms agree. In this case the remaining firm with the lowest index

number is chosen as the new initiator. If a prospective member of A(7) rejects the

15



offer, 1t becomes the initiator in the new round. The game has an infinite horizon and
firms do not discount payoffs. In the case of an infinite play of the game, all firms
receive a payoff of zero. The process continues until an association structure emerges,

which is a partition of all the firms in the industry into disjoint associations.’

T'he structure of Bloch’s (1995) game, used by Yi (1996) when considering
‘unamimous regionalism’, allows existing members of an association to block entry by
new members, so a structure is stable so long as no firm wishes to leave its association
given that other associations can prevent it from entering. This approach seems
suitable for the analysis of customs unions, as existing members can clearly prevent

new members from entering.

This game allows for the formation of asymmetric associations, and it 1s
possible that in equilibrium countries in one trade bloc would rather become members
of a different bloc.’ This situation arises because of the ability of any member of a

trade bloc to prevent the admission to the bloc of a country which 1t does not want to

join.

> Bloch (1995) shows that with symmetric firms the equilibria in the game of association formation in
an oligopolistic industry are the same as those in a game mn which firms sequentially announce choices
of association s1zes.

° In Bloch’s (1995) model, the firms in the larger association earn higher profits, so all firms would
prefer to belong to this association. This presents the obvious problem of how membership of different
associations is determined. In the industrial organisation setting of Bloch’s paper, with firms identical
ex ante, there is no clear way of determining which firms should belong to which association. In the
case of trade blocs, geographical and political considerations will in reality play a major role in
determining who belongs to which bloc. Hence the question of which countries belong to the preferred
bloc, while theoretically undetermined, need not be a problem when applied to the real world.
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1.3. Outline of the thesis

There are four main chapters in this thesis, together with this introduction and
a general conclusion. Chapter 2 presents two models of trade bloc formation under
segmented markets, first where firms have common constant marginal costs and then
with costs decreasing in the number of countries belonging to a bloc. The first model
1s smmilar to Y1's (1996) model of customs union formation with unanimous
regionalism, except that products are assumed to be homogeneous. Unlike in Yi’s
paper, explicit solutions are found for the optimal number of countries in the customs
unions formed in equilibrium, given the number of countries in the world. As 1n Y1’s
paper, it is found that a majority of countries join the first bloc to form; in fact, very
few are excluded. An important addition to the results found by Y1 concerns the
stability of free trade when the world consists of small numbers of countries. When
there are no more than four countries, global free trade is shown to always be

preferred by all countries, whereas when there are five or more countries in the world

there is always an incentive for a trade bloc which excludes at least one country to be

established.

The second model in Chapter 2 replaces the assumption of common marginal
costs with marginal costs decreasing in the size of the trade bloc in which the firm 1s
based. Hence, when the world is divided into two blocs, firms based in countries 1n
the larger bloc have lower costs than firms located in the smaller bloc. While the cost

reduction increases the welfare gains from trade bloc membership, 1t has little etfect
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on the results of the model. Tariff rates for a given size of bloc are similar to those

when there is no cost reduction, and the size of the first bloc to form is unaffected.

Chapter 3 considers the formation of free trade areas and customs unions
under segmented markets, in a world where countries differ in market size, as
measured by a demand parameter. In all other ways, countries are identical to each
other. It 1s shown that the formation or expansion of a free trade area will always lead
to a reduction 1n members’ tariffs and a rise in the joint welfare of both members and
non-members. The smaller partner always gains, but usually the larger partner’s
weltare will decline. The effect of the formation of a two-country customs union on
each country’s tariff is generally ambiguous. A country’s tariff is more likely to rise
when (a) there are more countries to raise tariffs from; (b) the country 1s small; and
(c) the country’s partner is large. The welfare of the smaller country will always rise,
while the effect on the larger country 1s ambiguous. Joint welfare of the member
countries rises, but non-members’ welfare falls. If customs union members form a
single market, the optimal common external tariff and joint welfare will be the same

as when markets remain segmented, but the large country 1s likely to be better oft

with the single market.

The results in Chapter 3 suggest there is unlikely to be any incentive for
forming a free trade area unless transfers between partners are possible, while the
result for customs unions is less clear. When a three-country model is considered, it 1s
shown that while the formation of a two-country free trade area or customs union will

raise the joint welfare of its members, in each case the larger member’s welfare falls
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In comparison to the Nash tariff equilibrium. Hence the smaller partner would need to

compensate the larger partner to form a trade bloc.

The fact that small countries gain from trade bloc membership while large
countries often lose provides a rationale for the numerous concessions by small
countries on non-trade issues which have recently been seen to accompany
preferential trade agreements. For example, the side agreements on the environment
and labour standards which Mexico signed when joining NAFTA can be viewed as a
transfer from Mexico to the United States to induce the United States to sign a

weltare-reducing trade agreement.

Chapter 4, which 1s joint work with David R. Collie and Morten Hviid,
presents a model of strategic trade policy under integrated markets and derives
optimal trade policies under assumptions of both complete and incomplete
information, using a trade policy instrument, described earlier in this introduction,
which combines an export subsidy (tax) with an equal import tariff (subsidy). With
the assumption of complete information it 1s shown that the optimal policy 1s an
import tariff (export subsidy) when a country is a net importer (exporter). In the Nash
equilibrium in trade policies the low cost country gives an export subsidy which is
fully countervailed by the import tariff of the other country. The introduction of
incomplete information about costs adds an incentive for both governments to use
their trade policy as a signal of their firms’ costs. This signalling ettect increases the
export subsidy and decreases the import tariff. In the simultaneous signalling game,

with symmetry, the expected welfare in the separating equilibrium 1s higher than
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under free trade for both countries. As well as contributing to the literature on trade
policy under integrated markets, which is still rather limited, this chapter also

provides the groundwork for the analysis of trade bloc formation under integrated

markets in the following chapter.

Chapter 5 considers models of trade bloc formation similar to those
analysed in Chapter 2, except that now world markets are assumed to be integrated
and the trade policy instrument introduced in Chapter 4 is again used. The first
model assumes that each country contains a single firm with common, constant
marginal cost. It 1s shown that, under the assumptions of the model, tariffs and
welfare are independent of the size of trade blocs. Hence there 1s no incentive for
trade bloc formation. The model 1s then adapted so that costs fall as membership of
a trade bloc increases. It 1s shown that when the world 1s divided into two trade
blocs, the trade blocs will set equal trade policies. Thus the large (relatively low
cost) bloc will set an export subsidy which is fully countervailed by the import
tariff set by the smaller bloc. It is also shown that the grand coalition, in which all
firms belong to a single cost reducing trade bloc, is unstable for a large range of
parameter values. In these cases there is an incentive for a group, containing less
than half of the total countries in the world, not to join the grand coalition but
rather to form a separate trade bloc. The result that a country would never want to
be in the larger of two blocs 1s 1nitially surprising and contrasts with results found
under segmented markets, but can be explained by considering the effect of the
trade policy instrument on government revenue. Government revenue 1s positive

for an importing bloc, which sets a positive import tariff, but negative for an
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exporting bloc, which pays a subsidy on all exports. Thus the trade policy
mstrument used effectively penalises low cost, exporting blocs. It is further argued
that where countries have an incentive to belong to a small trade bloc, the two bloc
coalition structure 1s likely to prove unstable and a larger number of small blocs is

likely to form.
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Chapter 2.

Irade Bloc Formation Under Segmented Markets
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2.1. Introduction

In recent years there has been growing interest in regional integration. Many
developments, including the completion of the European Single Market under the
'1992° programme, the formation of NAFTA and the recent enlargement of the EU,
have suggested that regional trade arrangements are an increasingly important
component of the global trading system. It also seems likely that the move towards
regional trade blocs will continue, with many Eastern European countries applying to
join the EU and a number of countries in Central and South America pursuing
NAFTA membership. Although the successful completion of the Uruguay Round has
strengthened the multilateral trading system and partially allayed fears that
regionalism is becoming more important than multilateralism, trade blocs are still

clearly of great importance in international trade.’

Much of the recent literature on trade blocs, as in other areas of international
trade theory, has focused on the importance of imperfect competition, market
structure and economies of scale. Krugman (1991) showed that, in a model with
differentiated products and preference for variety, non-cooperative taritf setting could
lead to global welfare being minimised with three customs unions, although Bond and
Syropoulos (1996) and Sinclair and Vines (1994) suggest that this result 1s not robust
to changes in the pattern of comparative advantage or the type of trade blocs (from

customs unions to free trade areas) respectively. Other models considered by Sinclair

I
7 Fratzscher (1996) observes that 94% of world trade is conducted between current or potential
members of the EU, NAFTA and ASEAN.
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and Vines (1994) and Collie (1997) have looked at policy setting by trade blocs in
oligopolistic industries. However, all these papers assume that trade blocs are
symmetric, and none pay any attention to the process by which blocs are formed. A
few papers, most notably Yi (1996), have developed models of endogenous trade bloc
formation. This chapter extends the existing literature on endo genous trade bloc
formation under segmented markets in two main ways. First, the incentives for
excluding countries from a trade bloc are considered ;wvhen the number of countries in

the world 1s small, and second, a cost reducing effect of trade bloc membership is

introduced.

Sinclair and Vines (1994) consider a model of multi-country oligopoly based
on the two-country models of Brander and Krugman (1983) and Brander and Spencer
(1984). Firms located in different countries produce undifferentiated products and
compete in quantities. In this case tariffs are used to shift profits, and 1t 1s shown that
a trend to fewer, larger customs unions could well lead to lower levels of protection,
and always will do so once the number of symmetric unions has fallen to a certain
level. The main factor driving this result is that customs union enlargement reduces
the number of ‘foreign’ firms with rents to shift. With free trade areas in this model,

trade bloc enlargement will always reduce tarffs.

Collie (1997) also considers trade blocs when firms compete as Cournot
oligopolists, but in his model the trade policy instrument used 1s export subsidies
rather than tariffs. The model is a multi-country extension of Brander and Spencer

(1985). It 1s assumed that there 1s a single oligopolistic industry based in the
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industrialised countries, all the output from which 1s exported to the developing rest
of the world. The lack of trade between industrialised countries ensures that no trade
diversion occurs and the model therefore concentrates on profit shifting. Countries

and trade blocs are again assumed to be symmetric. As tariffs are not considered, the

blocs could be either customs unions or free trade areas.

Collie’s (1997) model suggests that the promotion of regional integration,
leading to fewer, larger trade blocs, is desirable as, for any country, welfare for any
country 1s an increasing function of the number of countries 1n 1ts trade bloc.
However, there 1s never an incentive for any individual country to join a trade bloc as
increasing the number of countries in a bloc reduces the effectiveness of its strategic
export subsidies. For instance, in a simple case with three countries, if two of the
countries form a trade bloc they are made worse off, while the outsider 1s made better
off. Thus there 1s a clear prisoners’ dilemma: the formation of trade blocs raises

welfare, but there is no incentive for individual countries to join them.

The literature dealing with trade bloc formation 1s relatively small. Riezman
(1985) uses core theory to analyse customs union formation in a three country model.
Kowalczyk and Sjostrom (1994) also use core theory to analyse the relationship
between customs union formation and moves towards multilateral free trade. The
approach used in this chapter 1s much more similar to that of Y1’s (1996) model of
endogenous formation of customs unions. Symmetric countries produce goods, at a

common, constant marginal cost, which are imperfect substitutes for each other.
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Firms compete as Cournot oligopolists in segmented markets. Customs unions set

their optimal common external tariffs to maximise the aggregate welfare of members.

Y1 (1996) derives the following results about the welfare effects of bloc
expansion on both members and non-members. The expansion of a bloc, or the
merger of two or more blocs, makes outsiders worse off due to a fall in their export
profits. The joint welfare of bloc members rises when a bloc expands or blocs merge,
but not all members necessarily gain. Specifically, it is shown that existing bloc
members might be made worse off by an expansion, or members of a relatively large
bloc might lose from a merger. The effect of an expansion or merger on global
weltare 1s ambiguous, although global free trade maximises world welfare. In any

customs union structure, each member of a larger bloc 1s better off than each member

of a smaller bloc.

Two possible rules of bloc formation are considered: open regionalism and
unanimous regionalism. Under open regionalism, any country which wants to join a
bloc is free to do so, so long as it abides by the rules followed by other bloc members.
Under unanimous regionalism, all existing bloc members must agree before a new
member can be admitted. Open regionalism 1s considered as both a simultaneous
move game and a sequential move game. When all countries move simultaneously,
the unique Nash equilibrium i1s global free trade, which 1s also a subgame perfect
equilibrium (SPE) 1n the sequential move game. However, in the latter case this 1s
typically not a unique SPE. A symmetric customs union structure with more than one

bloc can never be stable, but there might be SPE asymmetric coalition structures.
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With unanimous regionalism, there is a unique asymmetric equilibrium association
structure. There can be no more than three customs unions, and for a reasonable
number of countries no more than two.’ If the number of countries in the world is
small and the degree of product differentiation high, free trade might be optimal. This

situation arises when the gains from free trade outweigh the potential gains from rent

shifting.

The assumption of unanimous regionalism seems more appropriate for
analysing trade bloc formation than that of open regionalism. Under the latter
assumption, any country must be free to join any trade bloc which is formed.
However, 1n reality this 1s not true. A number of countries wish to join either the EU
or NAFTA, but are unable to do so without the approval of the existing members of
these blocs. Hence Yi’s assumption of unamimous regionalism seems much more
realistic. The assumption of unanimous regionalism can be thought of as
encompassing a notion of internal stabihty, but without any need for external
stability. Internal stability implies that no country within a trade bloc wishes to leave
the bloc, or equivalently no country can be forced to join a trade bloc 1if it would
prefer to remain outside. However, with no requirement for external stability, 1t 1s
possible that countries outside a trade bloc would gain from joining the bloc, were
they allowed to do so. This would seem to be consistent with real world observations

of how customs unions and free trade areas are formed and restrict their membership.

I
8 For any possibility of three customs unions being an equilibrium, the world must consist of more than

262,144 countries.
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T'he model in Section 2.2 is similar to Yi’s (1996) model with unanimous
regionalism, except that products are assumed to be homogeneous. Unlike in Yi’s
paper, solutions are found for the optimal number of countries in the customs unions
formed 1n equilibrium, given the number of countries in the world. As in Yi (1996), it
1s found that a majority of countries join the first bloc to form; in fact, very few are
excluded. The most important addition to Yi’s results in this section is the
consideration of the incentives for a customs union or free trade area, which excludes
at least one country, to form when the number of countries in the world is small, in
preference to global free trade. It i1s shown that with no more than four countries,
global free trade i1s always optimal, whereas with five or more countries, there is

always an incentive for a trade bloc to form, excluding (at least) one country.

A potentially important effect of regional integration, which has generally
been neglected in previous work, is the potential for a fall in the costs faced by firms
located in countries belonging to a trade bloc. A further aim of this chapter 1s to
examine the consequences of this, and hence Section 2.3 changes the assumption
made about firms’ costs. The assumption of common marginal costs 1s replaced by
marginal costs decreasing in the size of the trade bloc in which the firm 1s based.
Hence, when the world is divided into two blocs, firms based in countries in the larger
bloc have lower costs than firms located in the smaller bloc. There are a number of
reasons why this might be true, including the harmonisation of standards
accompanying some regional trade agreements and an increase in research joint

ventures, but perhaps the most important effect, given the partial equilibrium nature
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of the model, is a likely fall in the cost of inputs arising from the abolition of tariffs

between partners.

The assumption of costs decreasing in the number of countries belonging to a
trade bloc actually has little effect on the results of the model. The optimal tariff rate
set by a bloc of any size falls slightly when the cost reducing effect is introduced, and

the welfare of a member of a bloc of any size increases. However, there is no

significant effect on the equilibrium structure of trade blocs.

The rest of this Chapter proceeds as follows. Section 2.2 presents the model of
trade bloc formation under segmented markets with common, constant costs. Section
2.3 suggests reasons why trade bloc membership might lead to a reduction in a firm’s
costs, and introduces a cost function which includes this effect into the model.

Finally, Section 2.4 concludes.

2.2. Model with constant costs

This section and Section 2.3 develop models of trade bloc formation under
segmented markets, first with common constant costs and then with costs decreasing
in the number of countries belonging to a trade bloc. The formation of trade blocs 1s
modelled as a noncooperative sequential game, based on Bloch’s (1995) model of
endogenous formation of associations in oligopolies and Y1's (1996) model of

endogenous trade bloc formation with unammous regionalism. Countries are indexed
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1 =1, 2,..., n. One country i is selected as the initiator and proposes an association,
A(7), consisting of a subset of the countries in the world.” All prospective members of
association A(i) respond in turn, and the association is only formed if all these
countries agree. In this case the country outside the association with the lowest index
number 1s chosen as the new initiator. If a prospective member of A(7) rejects the
otfer, 1t becomes the initiator in the new round. The game has an infinite horizon and
countries do not discount payoffs. In the case of an infinite play of the game, all
countries receive a payoff of zero. The process continues until an association structure

emerges, which 1s a partition of all the countries in the world into disjoint

associlations.

This game allows for the formation of asymmetric associations, and 1t is
possible that in equilibrium, countries in one trade bloc would rather become
members of a different bloc, if entry into that other bloc were allowed.'® This
situation arises because of the ability of any member of a trade bloc to prevent the

admaission to the bloc of a country which i1t does not want to join.11

Formally, the model can be described as follows. First, the multi-stage game
outlined above allows countries to form trade blocs. Subsequently, trade blocs set
tariffs to maximise members’ welfare. Finally, firms compete 1n quantities 1in

segmented national markets. Although attention is later restricted to the case where a

° Given the symmetry between countries, it could be assumed without loss of generality that country 1

is always selected.
10 114 Bloch’s (1995) model, the firms in the larger coalition earn higher profits, so all firms would

prefer to belong to this coalition.
11 iven the assumption of symmetry between countries, either all countries in a bloc will want another

country to join or all will want to block entry.
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maximum of two trade blocs can form, the model is first set out more generally to
allow for any number of trade blocs and results on optimal tariffs are derived in this

general setting.

|

The world consists of # symmetric countries, i = 1, ..., n, each of which
contains one firm producing a homogeneous product with common, constant marginal
costs. It 1s assumed that there are no transport costs. The countries form customs
unions or free trade areas (associations). The notation used in referring to associations
follows Bloch (1995). The association to which country i belongs is denoted by A(7),
with the country identified by the contents of the brackets. Each individual trade bloc

1s 1dentified by a subscript, which refers to the order in which the blocs are formed in

the game described above. Thus the associations are indexed » = 1, ..., R, with
association A, the first to form and association A, the last to form. The number of

countries belonging to association # 1s denoted by a,. Hence the association structure

S 1s given by

R |
S={A4,, A,, ..., Ax} D a, =n (2.1)

All members of association r set the same tariff rate, t,, on imports from all non-

members. This can be seen as the MFN tanff, as required by GATT rules'%. Trade

between partner countries is not subject to taritfs.

12 The MFEN principle, stated in Article I of GATT, requires that each country grants all its trading

partners the most favourable treatment it grants any country. One of the exceptions to this, under
Article XXIV, is for the case of preferential trade agreements with zero tariffs on trade between

partners.
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As usual, in analysing this game the final stage is considered first. Firms are
assumed to set quantities and each firm has a common constant marginal cost c.
Demand 1n country i 1s given by the linear demand function y; = « - Bp;, where y; and
p; are total demand and price in country i. Markets are segmented, so each firm makes
separate decisions about how much to supply to each market. Price in country i 1s

given by the inverse demand function:
o
Pi =5 —35 ) (2.2)

Total consumption and total production in country i are given by, respectively,

y; = Zxﬁ (2.3)
J

and

X. = foj (24)

where x; (x;) 1s the amount supplied by the firm in country i (j) to the country j (i)

market.

The profits earned by the firm based in country i are given by
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i = Z(Pj e~ Tﬁ) Xj (2.5)
J

where 7; 1s the tariff imposed by country j on imports from country i. Using the fact

that 7; = 0 if j € A(i) and 7;; = 7,1t j ¢ A(i), where 7; is the tariff set by each member

of bloc A(j), (2.5) can be rewritten as:

T, = 2)(pj—-c)x0.+ Z(pj—c—’cj)xij (2.6)

jeA(i jeA(i)

where the first term on the right hand side represents profits in countries which belong
to the same trade bloc as country i, and the second term represents profits in non-
member countries. Using symmetry between members of a given trade bloc, (2.6) can

be rewritten as

T, = ai(pi — )xﬁ + Z(pj —-c-—-'cj) X; (2.7)

jed(i)

It should be noted that, given the assumptions of segmented markets and constant

marginal costs, maximising the above expression for total profits 1s equivalent to

maximising profits in each market individually.

Now consider the market in country i, which 1s a member of bloc A(i). Note

that, given the assumption of MFN tariffs, all firms located 1n blocs A(j) # A(7) are

33



treated symmetrically. From (2.7), the first order conditions for maximising profits

carned 1n country i by firms located inside and outside bloc A(i), respectively, will be:

E;C: = ai(pi — )+ai a;ci;_'xﬁ =0 (2.8)
and

Om op,

Gx;. -—-(n-al.)(p,.—-c—‘ci)+(n—af)5j—c—j;—xﬁ =0 (2.9)

Using (2.8) and (2.9), and noting that dp/ox, = op/0x; = -1/B, the following

l

expressions can be obtained for the output produced by each firm for the market in

country i:

o 1 Bc
X, =——=—) X, —— 2.10
2 2; . (2.10)
1 .
x..:g—“—Zxki—ﬁc—Ei (211)

In total, there are a; ‘home’ firms selling x; in country i and (n - a,) foreign
firms selling x;. Equations (2.10) and (2.11) can be used to find the following pair of

simultaneous equations for the two output levels:
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(a,.\+ 1)xﬁ =0L—(n—ai.)xﬁ —Bc (2.12)

(n—ai+l)xji = o —a;x; —Pc—Pr, ' (2.13)

{

Solving these equations gives the following expressions for each firm’s sales in

country 1.

o —Pe nodig (2.14)
n+l n+1 ° |

X. =

11

— .+ 1
Xji = x-Pe_4, P, (2.15)
n+1 n+1

Total consumption in country i is y; = ax; + (n - a;)x;;, and substituting (2.14) and

(2.15) into this expression gives

y, = (a—[sc)-”:_fisfci (2.16)

Price in country i can be found using the inverse demand function (2.2), giving
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c+—=1, (2.17)

Welfare in country i is defined as the sum of domestic consumer surplus,
profits earned by the domestic firm in both its own bloc and all other blocs and tariff

revenue on imports from non-partner countries. Thus welfare is:

1
W, = -2—[-3-yf +a1.(p,. —c)xﬁ +(n ——ai)(pj —-c—-’cj) X; +(n —af)'cz.xﬁ (2.18)

To find the optimal tanff for country i as a function of the number of countries in its

bloc, a;, W; must be differentiated with respect to 7;. The expression found below does
not depend on the structure of other blocs, or the tariffs which they set. Hence the
optimal tariff for bloc A(7) 1s independent of what happens outside this bloc. This 1s
unsurprising given the usual strategic independence between countries when

analysing trade policy with Cournot competition and constant marginal costs under

segmented markets.
ow. 1 0y, OxX .. op, ox ;
L= —y. L +a(p, —-c)]—+a, —x,+(n—a,)x, +(n—a,)r, 2.19
0’:1. Byl &Ci a;(p: )5“51 ; 8’51- i ( 1) Ji ( r,) an ( )
Using equations (2.14) to (2.17), equation (2.19) can be rewritten as:
 (2a, +1)(n—-a, n—a; ) 2a’ +3a, +n+2
A R [T PP )| e A PR

(n +—1)2

+

ot (M+l)2
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To find the optimal tariff for a country in bloc i, equation (2.20) must be set equal to

zero. Hence we find the optimal tariff to be:

" 2a’+3a, +n+2 P (2.21)

Having found this optimal tariff, the effects of changing the values of » and g,
can be analysed. It is clear that an increase in »n, the number of countries in the world,
will reduce any bloc’s external tariff, given that the number of countries belonging to
that bloc remains unchanged. A more interesting issue is that of the effect of an
Increase 1n a;, the size of the bloc being considered. Differentiating (2.21) with respect

to a; gives

ot —40!1-2 —j‘f_ai +2n+1 o —Pc

(2.22)

aa, (Zaf2 +3a. +n +2)2 p

For a given value of n, this equation allows the effeéts of an Increase 1n a; to be
considered. For n > 4, the derivative above is positive for a; small but a; 2 1, but
quickly becomes negative as a; increases. Thus there might initially be an increase n
the optimal tariff for a small trade bloc as its size increases, but after reaching a
certain size a subsequent expansion will always result 1n lower taritts being set. The
initial rise in tariffs is the result of an increase in market power as small countries set

their tariffs cooperatively. However, an increase in membership of the trade bloc not
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only increases members’ market power, but also tends to reduce the effectiveness of
tariffs as a profit-shifting device due to the reduction in the number of outside firms to
shift profits from. As the size of a trade bloc rises, the second effect quickly starts to
dominate, explaining why optimal tariffs fall. For instance, with # = 100 the tariff set
by a bloc increases as membership rises until a; = 7, after which any subsequent
expansion will reduce the level of the optimal tariff. This is illustrated in F 1gure 2.1,
which shows the common external tariff each customs union will set as a function of
the number of members."” It is assumed here, without loss of generality, that each

firm’s marginal cost c is equal to one and the parameters of demand o and B equal

100 and one respectively, while 7 is set equal to 100.

Next the incentive to form a trade bloc which excludes one country, as
opposed to choosing global free trade, 1s considered. To do this, welfare under free
trade 1s compared to welfare of a bloc which contains » - 1 members while excluding
the final country. Using equations (2.14) to (2.17) and (2.21) in (2.18), the
expressions for welfare given below can be derived. The notation W(y;0) refers to the

welfare of country i belonging to a bloc which contains y countries and excludes o

countries.

N n(n +2) (oc:_Bc)_z_
() = 2(n+1)° P

(2.23)

P F igure 2.1 illustrates the case where there are two trade blocs and each country belongs to one or the

other.
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2_n4 +28n° + lO_lnz_——_14n —:_ﬂ (oc ~ [30)2
2(2n” +1)(n+7) B

W, (n-11) = (2.24)

Using the two equations above, it is possible to arrive at the following proposition:

Proposition 2.1. Under segmented markets with constant costs, global free trade is
optimal when there are no more than four countries. When the world consists of at

least five countries, the first customs union to form will exclude at least one country.

Proof. From equations (2.23) and (2.24), the following condition can be obtained for

welfare 1n a bloc which excludes one country to exceed welfare under global free

trade:

W.(n—11)>W,(n;0) & A=4n" +4n’ —51n* —206n — 47 > 0

This condition clearly holds for large values of n, whereas for very small values of »
it does not hold. The critical value of n above which the condition will hold hes

between 4 and 5, as is 1llustrated by considering the values of A at n =4 and n = 5:

n=4—-o A=-407

n=35= A=0648

Together with the fact that dA/dn = 16n° + 12n° - 102n - 206 > 0 for n > 3, this is

sufficient to show that A will always be positive for n > 5. Hence global free trade is
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optimal with n < 4, while with n > 5 there is an incentive for a trade bloc to form

which excludes at least one country.®

Using equations (2.23) and (2.24), the actual values of welfare for country i
under global free trade and in a trade bloc containing n - 1 countries can be found for

n =4 and n =35, allowing the differences in welfare to be calculated explicitly:

s B 7260 B
37 (a—Pc)’
- 35 (OL—BC)2 o 1193_(_0(.—[3c)_i
' —451 (o —PBc ?

Hence W(4;0) > W(3;1) and W(5;0) < W{(4;1), confirming the result found above.

The result that free trade is stable when there are no more than four countries

in the world, but excluding at least one country is optimal when there are five or more

countries, is similar to results found in the industrial organisation literature dealing
with cartel formation. Selten (1973) considers a three stage cartel formation game, 1n

which firms first decide whether to participate 1n cartel negotiations, then potential
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cartel members submit proposals for quotas for each member and finally firms set
outputs subject to any quotas. It is shown that a cartel containing all firms in an
industry is stable when there are no more than four firms. Hviid ( 1992) presents a
model in which firms first decide whether to join a cartel, then if a cartel forms it sets
its output before any outsiders make their output decisions. Again, under full

information, a cartel containing all firms in the industry will only be an equilibrium

when there are no more than four firms.

To understand why a trade bloc which excludes some countries might be
optimal for i1ts members, it 1s useful to consider the effécts on various components of
countries’ welfare resulting from a move from global free trade to the case where » -1
countries belong to a trade bloc, while one country 1s excluded. The firm in the
excluded country now faces positive tariffs in all its export markets, reducing the
profits it earns in those »n - 1 countries, which outweighs the firm’s gains 1n its own
country’s protected market. However, the firms in the large bloc now earn higher
profits in each others’ markets and lower profits in the single excluded country.
Consumer surplus falls everywhere, but this effect 1s greater in the excluded country,
where n - 1 firms face tariffs and the equilibrium price rises by more, than in the large
bloc with a single firm affected by tariffs. Meanwhile, all countries now have positive

tanff revenue.

Generally, it can be seen that the effects described above result in larger gains and
smaller losses for the n - 1 countries in the large trade bloc than for the single

excluded country. Hence, as has already been seen, there are usually gains to be made
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from forming a trade bloc which excludes at least one country. Table 2.1 below
emphasises these results, showing that in each case with n > 5, the members of the
larger trade bloc gain over free trade and the members of the smaller bloc lose.'”
Overall global welfare is reduced by the world splitting into two blocs in each case, as
can be seen by the last two columns of the table which give the mean welfare of a

country 1n the case with two blocs (W,,,) and the welfare of a representative country

under global free trade (W}), respectively.

Finally 1n this section, the optimal number of countries belonging to the first
bloc to form 1s considered. It is assumed that the world is divided into no more than
two blocs, which 1s not a restrictive assumption as Yi (1996), in a similar model

which also allows for the possibility of product differentiation, shows that no more

B A N el B

100

Table 2.1: Some numerical examples with common, constant marginal costs

4 For the numerical results in Table 2.1, the following parameter values are assumed: o = 100, =1, c
— 1. The results are not significantly different for other parameter values which ensure positive outputs

for all firms in all markets.
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than two trade blocs will ever form if the number of countriés in the world does not
exceed 262,144. Hence if attention is restricted to cases with a reasonable number of
countries (the numerical simulations in this chapter only consider values of # up to

100), the assumption of no more than two blocs is unlikely to affect the results.

Given the expressions for outputs, demand, prices and optimal tariffs which
have already been derived, the final stage in finding the optimal number of firms in
the first bloc involves differentiating country i’s welfare W; with respect to a; and
setting the resulting expression equal to zero. It is not possible to find a general
algebraic solution to the resulting equation, which is a seventh order polynomial, but
it is possible to find solutions for a; corresponding to any value of n."> Of the seven
roots, only one i1s real and lies in the range 0 < q; < n. Thus for any number of
countries in the world, there 1s only one feasible equilibrium for the number of
countries in the first bloc.' Figure 2.3 shows the optimal value of g, for 1 < #n < 100,
while Figure 2.4 shows the proportion of countries which are in the first bloc to form
(a/n) for the same range of n. From these two figures, 1t can be seen that the first bloc
to form will include most of the countries in the world, but will exclude some
countries. If the integer constraint on a; is ignored, the first bloc will always contain
over 90 per cent of the countries in the world. This 1s consistent with the result found

by Yi (1996), that the first bloc to form will always contain a majority of the countries

in the world.

'> This equation is given in the Appendix to this chapter.
16 Ntumerical simulations confirm that welfare is indeed maximised when the bloc contains this number

of countries.
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Figure 2.3. The number of countries in the first bloc to form
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Figure 2.4. The proportion of countries in the first bloc to form

45




For any value of n, it is possible to calculate the number of countries in each
of the two blocs. Some examples for different values of x, together with tariffs and
welfare for members of the two blocs, are shown in Table 2.1. Constraining a; to be
an 1nteger, it is found that with » = 20, the blocs have 18 and two members
respectively; with n = 50, they have 47 and three members; and with » = 100, they
have 96 and four members. As is shown in Figure 2.4, once n exceeds five the
proportion of countries in the larger bloc rises with #. Constraining a; to be an integer
1s particularly important to the results for small values of n, when the first customs
union to form would, in the absence of this integer constraint, like to exclude less than

one country.

The 1ntuition behind the asymmetric bloc structure is as follows. An increase
1in the number of countries in a bloc has a number of effects. Firstly, each firm within
the bloc has a larger taniff-free ‘home’ market, allowing a larger volume of exports to
its partners 1n the bloc. Secondly, there are more firms selling in the domestic market
of any bloc member. This tends to lower the price faced by domestic consumers,
hence increasing consumer surplus, but the increased competition has a negative
effect on the domestic firm’s profits. Finally, there are less countries outside the bloc,
meaning that any bloc member has less countries whosé imports yield tariff revenues.
Thus the overall effect of an increase 1n the number of countries in a bloc on welfare
is ambiguous. However, the equilibrium customs union structure makes it clear that
the first two, positive, effects on welfare dominate as membership increases until

almost all the countries are included in a bloc, when the last two, negative, effects

become more important.
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2.3. Model with decreasing costs

This section adapts the model in Section 2.2 by changing the assumption
made about firms’ cost functions. Specifically, it is now assumed that the marginal
cost of the firm 1n country i is decreasing in the number of countries which are
members of A(7), the trade bloc to which country i belongs. There are a number of
Justifications for this assumption. Perhaps the most important is that, given the partial
equilibrium nature of the model, the effect of trade bloc formation on inputs into the
production of the good needs to be taken into account. As more countries join a trade
bloc, more 1nputs can be bought tariff-free from suppliers in partner countries and this
1s likely to cause a direct reduction in a firm’s marginal cost. A second argument for
the assumption of decreasing costs is that closer economic integration could lead to a
number of measures which could cause a significant reduction in the costs of any firm
supplying a number of different markets.'’ For example, the European 1992’
programme included measures to reduce costs incurred in crossing national borders
and also measures to harmonise standards across member states, thus reducing
production costs. Finally, an indirect effect of closer economic integration could be an
increase in cooperation between firms, for instance in forming joint research
ventures. © This last justification for a reduction in costs resulting from increased
membership of a trade bloc 1s similar to that considered by Bloch (1995) in his

analysis of endogenous association formation in oligopolistic industries.

1 However, some of the cost reduction could be related to fixed costs, assumed to be zero in this

model, rather than marginal costs.
18 14 is assumed that while firms might cooperate in research, no collusion 1s possible in the market.

47



The specific functional form chosen for the marginal cost of firm i belonging

to association A(P) of size a; is:

ci ——— 7\, -+ — | (225)

Thus 1t can be seen that ¢; is decreasing in a; but the additional effect of each
subsequent member joining a trade bloc is declining. This functional form is preferred
to that used by Bloch (1995), ¢; = A - na;, because of the diminishing effect that each
additional bloc member has on the cost reduction. This seems more reasonable than a
constant effect for the following reasons. Firstly, the more countries that belong to a
trade bloc, the more likely it is that the lowest cost supplier of any input 1s already
located within the bloc, thus reducing the potential gains from reducing the price of
inputs when additional countries join. Secondly, the gains from harmonising
standards (most likely derived from the possibility of longer production runs and
consequent economies of scale) are likely to be less significant as membership of a
customs union continues to rise. Finally, there are also likely to be diminishing

returns to the number of countries participating in joint research ventures.

In this section it is assumed from the start that only two trade blocs may form;
that is, if bloc 4, forms with a; members, all the other (n - a;) countries in the world
are members of bloc 4,. A more general framework would be far more complicated to
set up than in the previous section, as each firm’s marginal cost depends on the
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