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Abstract
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both the terms-of-trade and the market-access externalities and help countries reach
efficient tariff levels. The paper further studies various kinds of asymmetries in trade
negotiations. It is shown that the multilateral negotiations system can sustain only
a certain level of free-riding which suggests why multilateralism was successful in

the past, but is currently stalling.

KEYWORDS: Trade negotiations, trade liberalization, GATT/WTO, Multilateralism.
JEL CLASSIFICATION NUMBERS: F02, F13, F15.

*Special thanks are due to Richard Baldwin, Peter Neary, David Vines and Ben Zissimos for extensive
conversations about this paper. I am also grateful for comments to Karen Croxson, Gabriel Leon, Antoine
Thibault and seminar participants at the University of Oxford, Vanderbilt University, University of
Nottingham (GEP), the 2008 Annual Conference of the European Trade Study Group in Warsaw, the
Fall 2008 Meeting of the Midwest International Economics Group in Columbus and the 2009 Otago
Workshop in International Trade in Dunedin.

tAddress for correspondence: Department of Economics, University of Oxford, Manor Road,
Oxford, OX1 3UQ, United Kingdom; e-mail: monika.mrazova@econonomics.ox.ac.uk; URL:
http://www.economics.ox.ac.uk/members/monika.mrazova/.

tFinancial support for travel from the George Webb Medley Fund, Balliol College and Oriel College
is gratefully acknowledged.



1 Introduction

The postwar era has witnessed an extraordinary liberalisation of international trade.
During the past 50 years, average ad valorem tariffs on industrial goods have been reduced
significantly, from over 40 percent to less than 4 percent. It is generally acknowledged that
the General Agreement on Tariffs and Trade (GATT) and later the WTO played a key role
in achieving these historically low tariff levels through a series of eight trade negotiation
rounds (the ninth, Doha Round, is currently in progress).! Recently however multilateral
trade negotiations have progressed rather slowly and with difficulties. The next to last
Uruguay Round took seven and a half years, almost twice the original schedule. The
Doha Development Round started in November 2001 and was set to be concluded in four
years, but as of 2009, talks have stalled over a divide between the developed nations led
by the European Union, the United States and Japan and the major developing countries
represented mainly by Brazil, China, India and South Africa.

The GATT/WTO is a forum for governments to negotiate trade agreements according
to a pre-agreed set of rules. These rules are lengthy and complex legal texts covering a
wide range of issues, but two fundamental principles are considered as the foundation
of the multilateral trading system: the principles of reciprocity and non-discrimination.
Generally speaking, the principle of reciprocity requires countries to make reciprocal
changes in their trade policy, in particular when negotiating trade liberalisation to ex-
change reciprocal concessions. The principle of non-discrimination, also called the Most-
Favoured-Nation principle, forbids discrimination between GATT/WTO members. If a
country grants to one of its trading partners a special favour, such as a lower import tariff
rate for one of its products, it has to grant the same favour to all WTO members.

The role of these fundamental principles has attracted much attention among trade
lawyers, trade officials, political scientists and naturally economists, but until relatively
recently there has not been any formal economic model analysing and explaining what
these principles are for. Standard undergraduate textbook trade theory shows that there
is a unilateral case for free trade. Therefore, from an economic point of view, there seems
to be no room for the existence of any trade agreement and any economic analysis of the
GATT/WTO is vain. Traditionally, the GATT/WTO principles have been interpreted
as a result of mercantilist reasoning of the negotiating countries. This point has been
summarised by Krugman (1992): “There is no generally accepted label for the theoret-
ical underpinnings of the GATT. I like to refer to it as ‘GATT-think: a simple set of

principles that is entirely consistent, explains most of what goes on in negotiations, but

1Rose (2004a,b) suggests that there may be no correlation between GATT/WTO membership and
more liberal trade policy or higher trade volumes. However, Subramanian and Wei (2007), Tomz,
Goldstein, and Rivers (2007), Bagwell and Staiger (2006) and others challenge Rose’s conclusions about
the ineffectiveness of the WTO and offer empirical evidence supportive of the important role played by
the GATT/WTO in trade liberalisation.



makes no sense in terms of economics. (...) In other words, GATT-think is enlightened
mercantilism.”

More recent developments in theoretical economic literature have challenged this tra-
ditional view. Bagwell and Staiger (1999, 2002) have provided a seminal contribution to
the analysis of trade agreements. By building on the work started by Johnson (1953-54),2
they show that when countries set their tariffs non-cooperatively, these tariffs are set inef-
ficiently high because of a terms-of-trade externality. Countries want to manipulate their
terms of trade in their favour via their tariffs and, because all countries do so, they end
up in a Prisoner’s Dilemma situation. Bagwell and Staiger (1999) thus identify a reason
for trade agreements and explain the role of the fundamental GATT/WTO principles:
trade agreements allow countries to overcome the terms-of-trade externality by agreeing
to lower their tariffs according to the GATT/WTO principles.

The GATT/WTO theory of Bagwell and Staiger (1999) represents an important step
forward in our understanding of trade agreements. Nevertheless, this theory has been
criticised for its focus on the terms of trade. Krugman (1997) for example states that “this
optimal tariff argument plays almost no role in real-world disputes over trade policy”.
And Bagwell and Staiger (2002) themselves point out that “many economists are skep-
tical as to the practical relevance of terms-of-trade considerations for actual trade policy
negotiations”. Empirical analysis by Broda, Limao, and Weinstein (2008) concludes that
countries have market power in imports and use it to manipulate their terms of trade,
but Regan (2006) argues that this evidence is unpersuasive. More recently, Bagwell and
Staiger (2006) seem to have found support for terms-of-trade manipulation,® but critics
of the terms-of-trade theory point out that terms of trade are never mentioned in trade
negotiations. Regan (2006) for example writes, “References to terms-of-trade manipu-
lation are nowhere to be found. This seems to me strong evidence that terms-of-trade
manipulation is not regarded as a significant problem by the trade community.”

Furthermore, Wilfred Ethier, one of the strongest critics of the terms-of-trade theory
(see for example Ethier (2004) or Ethier (2007)), underlines that “actual multilateral
agreements do not prevent countries from trying to influence their terms of trade”. As is
well known, countries can affect their terms of trade by taxing either imports or exports.
Trade negotiations have focused solely on bounding import taxes. Thus, if a country
wished to manipulate its terms of trade, it could do so, under the current trade agree-
ments, by imposing a set of export taxes. In reality, countries do not do this. So a
theory explaining trade agreements only through countries’ concern with terms-of-trade

manipulation does not seem to provide the right insight into trade negotiations.

2The terms-of-trade argument has a long history. See for example Irwin (1996) for a thorough dis-
cussion.

3Bagwell and Staiger (2006) find a positive relationship between the magnitude of negotiated tar-
iff concessions and the pre-negotiation volume of imports. Note that this result can also be broadly
interpreted as supportive of the trade negotiations rationale suggested by the present paper.



Ossa (2009) provides an alternative motivation for trade agreements. In his ‘new
trade’ model of trade negotiations, countries, when acting non-cooperatively, impose
inefficiently high tariffs because they want to attract firms to locate in the home country.
Trade agreements enable countries to overcome the Prisoner’s Dilemma driven by an
industry location externality. Although this interpretation of trade agreements is also
an interesting contribution to the literature, if we follow the rhetoric of trade (in trade
agreements themselves, public speeches made by trade officials and political discussions)
we will not find many references to industry location.*

Market access seems to play an important role in trade negotiations and more par-
ticularly firms’ profits. Moreover, even though the current theories of GATT/WTO
negotiations are useful for understanding the fundamental principles of reciprocity and
non-discrimination, many different aspects of trade negotiations have not yet been ad-
dressed in the literature. For example, countries negotiate tariff cuts according to formu-
las. How does formula-based trade liberalisation differ from trade liberalisation following
the principles of reciprocity and non-discrimination? Also there do not seem to be many
theories explaining past success of GATT/WTO negotiations and its current stalemate.

This paper attempts to address these points. It builds on the work of Bagwell and
Staiger (1999, 2002), but uses an oligopolistic model a la Brander (1981) to analyse trade
negotiations. In this setting, firms make non-zero profits and supply socially sub-optimal
quantities. Governments, when acting non-cooperatively, set inefficiently high tariffs for
two reasons: not only to improve their terms of trade, but also to limit foreign firms’
market access in the home country and hence increase domestic output. In the absence
of domestic competition policy, trade policy is used to moderate the domestic market dis-
tortion and raise socially sub-optimal domestic output. So trade agreements are partially
used to neutralise a terms-of-trade externality, but also to neutralise a market-access
externality through a balanced exchange of both terms-of-trade concessions and market-
access concessions. This paper thus identifies a new rationale for trade agreements. In
the absence of the terms-of-trade externality, trade agreements remedy a market-access
externality.’

By identifying the market-access rationale for trade agreements, this paper suggests a
possible answer to Ethier’s critique. In the oligopolistic framework, countries use tariffs

on imports in order to improve their terms of trade and to increase domestic production.

4A different branch of the economic literature on trade agreements provides a commitment motivation
for trade negotiations: trade agreements help governments to make commitments to their private sectors
(see for example Maggi and Rodriguez-Clare (1998)). These models study trade negotiations from a
different perspective from the literature started by Johnson (1953-54) and therefore I do not discuss
them here.

A recent paper by Bagwell and Staiger (2009) also studies trade agreements in imperfectly compet-
itive markets and claims that the terms-of-trade externality is the only rationale for trade agreements.
This opposite claim is due to the use of a different welfare decomposition. The differences are explained
in Section 3 below.



If they had the possibility to use trade policy on exports, they could either improve
their terms of trade through export taxes or increase export production through export
subsidies. As shown by Brander and Spencer (1985), in the case of duopoly, countries
would subsidise their exports. This paper shows that this result extends to the case of
many countries when the number of domestic exporting firms is small. In a country with
few firms, the oligopolistic distortion is important and so it would be optimal to subsidise
exports to improve the market access of domestic firms in the foreign market. So the
market-access externality encourages countries to choose export subsidies. The fact that
export subsidies are explicitly forbidden by Article XVI of the GATT suggests that the
market-access motivation is a plausible rationale for trade agreements.

Furthermore, within the oligopolistic framework of this paper, I study aspects of trade
negotiations that have not yet been addressed in the literature. I examine the role of
asymmetries in the negotiation process in terms of asymmetric countries and asymmetric
participation. Countries differ in number of firms. Some countries have more firms than
others which gives them a kind of comparative advantage in the sense that their economies
are more competitive and will export more. The paper shows that this kind of asymmetry
has important implications for trade negotiations: for trade liberalisation to be welfare
improving for all countries, some have to liberalise more than others. The paper also
studies the implications of free riding in trade negotiations. This analysis provides a
possible explanation for why multilateralism was successful in the past, but is currently
having problems. It is shown that the multilateral negotiations system can sustain only
a certain level of free-riding, but with the emergence of developing countries in world
trade, free-riding has increased above the critical level. A further contribution of this
paper is to compare the analysis of trade liberalisation based on an ex post criterion of
reciprocity with that based on ex ante tariff-reduction formulae, of the kind carried out
in reality. This comparison throws further light on the role of asymmetries in multilateral
trade liberalisation: when countries are asymmetric, not all countries necessarily benefit
from formula-based trade liberalisation.

The remainder of this paper proceeds as follows. Section 2 presents the basic un-
derlying oligopolistic multi-country model of international trade where countries differ
in their number of firms. The non-cooperative equilibrium is presented in Section 3 and
it is there that the rationale for trade agreements is derived. Section 4 analyses the
GATT/WTO fundamental principles of reciprocity and non-discrimination and shows
how they help countries reach a superior cooperative outcome. Section 5 shows how the
market-access motivation provides a rationale for trade agreements in the case of export

policy. The distribution of the benefits from multilateral trade liberalisation is examined

6The general result derived by Dixit (1984) extends to the multi-country, multi-firm setting. In a
country with many firms, the oligopolistic distortion is relatively small and the country exports a lot.
So for such a country it would be optimal to tax exports to improve its terms of trade.



in Section 6. Section 7 studies formula-based trade negotiations. Section 8 establishes
a minimum participation constraint necessary for multilateral negotiations to work and
suggests an explanation for the past success and present difficulties of the multilateral

trade negotiations. Section 9 concludes.

2 The basic model

The model used to analyse trade negotiations and trade agreements is a Brander (1981)
type oligopolistic model. The particular setting was derived by Yi (1996) to study customs
union formation in a world with many symmetric countries. In this case, I ignore customs
union formation and I adapt Yi’s model to examine multilateral trade negotiations among
asymmetric countries.”

There are n countries of the same size, but they differ in their number of firms.
Subscripts ¢ and [ designate countries and subscripts j and k designate firms. Country
1 has k; firms, ¢ = 1,..n. The set of firms located in country ¢ will be denoted Kj,
1 = 1,..n. Each country can be identified by the number of its firms and with a slight
abuse of notation, I will write the set of countries in the world as the vector of the numbers

of firms per country k = {ky, ks, ..., k,}. There are N = > k; firms in total in the world,
i=1
each firm produces one good.

Consumers have quasilinear-quadratic preferences of the form

u(ag, M;) = v(qi) + M; = aQ; — —Q - —Z @ + M (1)

where ¢;; is country ¢’s consumption of firm j’s product, q; = (g1, gi2, ..., ¢in) is country
1’s consumption profile, ); = Zj\f: 1 ¢i; and M is country ¢’s consumption of the numeraire
good. 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 a positive consumption in equilibrium. ~ is a substitution index between
goods which ranges from 0 (independent goods) to 1 (homogeneous products); as ~
increases, products become closer substitutes. An important feature of the model is that
consumers have a taste for variety; for any given );, the more balanced the consumption
bundle is, the higher the utility. Maximising utility, country ¢’s inverse demand function

for firm j’s good is

"A two-country version of this model was recently used by Fujiwara (2008) to analyse welfare effects
of free trade. For other variations of this model in different contexts see for example Krishna (1998),
Freund (2000) etc.
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pij=a—(1=)q; —7¥Qi = a—qi; — 7Y i (2)
=

There are no transportation costs in this model. Countries impose specific tariffs on
imports from other countries (import tariffs are the only available instruments). I assume
tariffs country-specific, although it is convenient to note them as firm-specific. 7;; denotes
country ¢’s tariff on imports from firm j, and so the tariff imposed by country ¢ on all
firms j located in country [ is the same, for all j € Kj, 7;; = 7. There are no tariffs on
domestic firms, 7;; = 0 for all j € K;. All firms produce at the same constant marginal
cost c. Firm j’s effective marginal cost of exporting to country ¢ is ¢;; = ¢+ 755. [
assume segmented markets and so firms compete by choosing quantities in each country.

In country 4, firm j will solve max7¥ = (p;; — ¢;j)q;;. The first order condition for this

Qij
maximisation problem is
Pij — Cij — qij =0 (3)
In the Cournot equilibrium,
N-T, ['(0) +97: — T'(N)7y
i = d gyj= ’ 4
YTy ST RO W

where I'(.) is defined as ['(k) = 2 — v + kv;® T; is the sum of tariffs imposed by country i
N

on all imported goods T; = ZTU; and where I have normalised a — ¢ = 1.
j=1
The equilibrium quantities have the standard properties. If country ¢ increases its

tariff on imports from country [, then the consumption of imports from country [/ and
the total consumption in country 7 will fall, but the consumption of all other goods will
increase. Furthermore, firm j’s equilibrium export profit to country ¢ can be obtained

using the first order condition (3)

m = (piy — i) i = iy (5)
so we can also note that when country ¢ increases its tariff on imports from country [,

then export profits of country I’s firms to country ¢ fall and home firms’ profits and all

other firms’ export profits to country ¢ rise.

8T'(k) can be interpreted as a measure of the competitiveness of the economy. The higher v (the
more goods are substitutable) and the higher & (the more firms there are), the higher the degree of
competitiveness. It will be shown in Section 4.1 how sales of domestic firms and foreign firms in country
¢ depend on the degree of competitiveness I'(k;). Note that I'(IV) = 2 — v + N~ represents the degree
of competitiveness in free trade (all firms compete), I'(1) = 2 is the case of monopoly. When goods are
independent in demand, v = 0, I'(k) = 2, and we have the monopoly case. I'(0) = 2 — ~y represents the
degree of competitiveness in monopoly less the marginal contribution of one firm.



There will be two sources of gains from trade in this setting: increased variety of

goods and reduced market power of domestic industry.

3 Non-cooperative trade policy

Country #’s welfare W' is the sum of four components: the domestic consumer surplus
(CS"), the domestic firms’ profit in the home market (3 7%, for all firms j located in
country i), the tariff revenue (T'R?), and the domestic firms’ export profits (>_ 7%, for all

domestic firms j in all foreign countries 7).

Wi:C'Si+Z7rij+TRi+Zn:Z7rlj (6)

e K; =1 jeK;
J i I J i

Countries set tariffs on imports to maximise their welfare, so country i solves max W*
{7ij }ng‘
K2

with 7;; = 0, for j € K;. The tariff balances the benefit of increasing profits of the home
firms at the expense of foreign firms against the cost of lower consumer surplus. More
fundamentally, as discussed for example in Baldwin and Venables (1995), the effect of an
increase in the import tariff on welfare can be decomposed into a terms-of-trade effect
(ToT), a volume-of-trade effect (VoT) and a market-access effect (MA)?

dW* dpj; dq;j dqij
=|— i i i 7
drp, qudﬂ'h * ZT]dTih * Z(pj C)dTih ( )

K, ¢ K, i€K;
Ik ToT Ik ver LS M A

where pj; is the mill price (the pre-tariff price), pj; = pi; — 7i;. The market-access effect is
due to the inefficiency of the market. In perfect competition, prices are equal to marginal
cost and so the last term of (7) would be zero. This effect will provide a new rationale
for trade negotiations which is different from the terms-of-trade manipulation externality
identified by Bagwell and Staiger (1999). To distinguish the terms-of-trade and market-
access rationales for trade agreements, I will first determine the Nash equilibrium tariff.
I will then show that part of this tariff is due to terms-of-trade manipulation and part
of it reflects a concern for market access by comparing it to the tariff that governments

would impose if they did not value the terms-of-trade effects of their tariff choices.'”

9The derivation of this decomposition is given in the Appendix A page 37.

10Bagwell and Staiger (2002) interpret their terms-of-trade rationale for trade agreements in terms
of market access. Under perfect competition, an increase in the import tariff has a price effect (it
improves the terms of trade) and a volume effect (it decreases the volume of imports). In this sense, an
increase in the import tariff restricts foreign access to the home market. However, this market-access
interpretation is different from the market-access effect under oligopoly identified in this paper. The
volume effect (VoT) is negative and thus decreases welfare whereas the market-access effect (MA), that
arises in oligopoly and not in perfect competition, increases welfare through higher profits of domestic
firms. Under perfect competition, governments do not choose higher tariffs for their volume-of-trade
effects, but under oligopoly, they set higher tariffs for their market-access effects.



3.1 Nash equilibrium tariff

The following proposition derives countries’ optimal tariff.

Proposition 1. The unique Nash optimal tariff of a country with k; firms is

Te(ki; e N) =

with D(k;) = W (k) T(N) +T (k)T (2k;) and ¥ (k;) = [T(0) + 1] T(k;) —T(2k;) = (2—7)* +
(1 —v)kiv > 0.

Proof. See Appendix page 38. O

Note that Nash equilibrium tariffs are always strictly positive.!! From (7) we know
that this is for two reasons: first, to improve the terms of trade of the domestic country
and second, to restrict market access of foreign firms in the home country to increase
domestic output. The following subsection isolates formally the market-access motivation

of the Nash equilibrium tariff.

3.2 Optimal tariff in the absence of terms-of-trade manipulation

Bagwell and Staiger (1999) show in their perfectly competitive framework that if govern-
ments did not value the terms-of-trade effects of their tariffs, the optimal tariff would be
zero. This subsection shows that in the oligopolistic model of this paper, governments
would still impose non-zero tariffs even if they did not care about their terms of trade.
To establish this result, I proceed in the same way as Bagwell and Staiger (1999) and

consider a hypothetical world where the terms-of-trade effects of the tariff are ignored.

HNote also that the optimal tariff of a country with k; firms depends only on its number of firms k;,
the total number of firms in the world N and the substitution index . In particular, it does not depend
on the tariffs of the rest of the world. It is a dominant strategy and there is no strategic interdependence
of optimal tariffs across countries. A country with k; firms imposes 7.(k;;y, N) on imports from any
other country. This result is a consequence of the quasilinearity of the utility function, the assumption
of segmented markets and of constant marginal cost. Furthermore, note that dr.(k;;vy, N)/dN < 0.
When the number of domestic firms is constant, the more firms there are in the world, the greater the
proportion of goods produced abroad, the lower the monopoly power of the home country and the greater
the loss to consumers from a tariff (consumers prefer variety). Thus the equilibrium tariff is lower. With
respect to v and k;, 7. varies non-monotonically. This non-monotonicity results from ~’s impact on
competition and from two conflicting effects of the number of domestic firms on the equilibrium tariff:
first, as consumers prefer variety, if there are fewer firms at home, the country wants to impose a lower
tariff to assure a balanced consumption. As the proportion of the domestically produced goods rises, the
negative effect of the tariff on consumer surplus is diminished and so the country wants to impose higher
tariffs. Second, as governments care about firms’ profits, if there are few firms in the home country,
they will suffer more from foreign competition than if the domestic market is very competitive. This
tends to decrease the equilibrium tariff as the number of domestic firms increases. When + is high,
goods are homogeneous and the second effect is more important. When goods are independent, firms do
not compete with each other and the first effect outweighs the second. Finally, for v = 0, the tariff is
independent of k; and all countries impose the same tariff 7.(k;; 0, N) = 1/3.



To be precise, the terms-of-trade effect in (7) is omitted and the tariff in the absence of

the terms-of-trade effect satisfies the following first order condition

AW’ Z d(]z’j Z inj
drip, : _Tdeih * . .(p] C)de‘h (9)
JFKi VoT Jek MA

Proposition 2. The unique Nash optimal tariff of a country with k; firms in the absence

of terms-of-trade effects is

AL(0)k;
POT NI () — 22N — ) = (10)

Proof. See Appendix page 39. O]

Te(ki; v, N) =

Note that this tariff is also strictly positive for v > 0. So even if governments did not
want to manipulate their terms of trade, they would still impose positive tariffs to correct
the domestic market inefficiency. When v = 0, 7, = 0, goods are independent and firms
do not compete with each other. Domestic sales are independent of the import tariff and
the tariff thus cannot address the market inefficiency. So when + = 0, there is no point
in restricting market access of foreign firms and countries use Nash tariffs 7. solely to
manipulate their terms of trade. However, when v > 0, 7. > 0, part of the Nash tariff 7,
is due to terms-of-trade manipulation and part of it is due to market-access protection.!?

Bagwell and Staiger (1999, 2002) show in a perfectly competitive framework, where
there is no case for market-access protection, that terms-of-trade driven Nash tariffs are
inefficiently high. The natural question now is whether Nash equilibrium tariffs 7. are
efficient or inefficient in the oligopolistic framework of this paper? And how about the
optimal tariffs in the absence of terms-of-trade effects 7.7 Is it efficient or inefficient to
tax imports to increase suboptimal domestic production? To answer this question, the
next subsection determines the efficient tariff levels and compares them to Nash tariffs

T. and to optimal tariffs in the absence of terms-of-trade manipulation 7.

3.3 Efficient tariffs: joint welfare maximisation

Internationally efficient tariffs would maximise the sum of all countries’ welfare:

max zn:T/VZ (11)

. n N
{TZJ}i:’L J=1 j—1

12Note that 7, is a decreasing function of N. For a given number of domestic firms, the more firms there
are in the world, the greater the proportion of goods produced abroad and so the more welfare reducing
is the volume-of-trade effect of the tariff. 7. is a non-monotonic function of « and k;. When the number
of domestic firms is very small, the negative effect of a tariff coming from the volume-of-trade effect
is important and so 7. is small. As the number of domestic firms increases, the volume-of-trade effect
becomes less important while it becomes relatively more important to correct for the domestic inefficiency
and so 7T, increases. As the number of domestic firms becomes large, the oligopolistic inefficiency becomes
small and so 7, which is aimed to correct this inefficiency decreases.

10



where 7;; = 0 for j € K;, for i = 1...n. The terms-of-trade effects of the tariffs cancel
from this summation. Furthermore, when maximising joint welfare, countries would take
into consideration the market inefficiencies in other countries. The first order conditions

of this maximisation problem are

W W2 e W) =Y (piy — ©)

=1

dqij
dTim

=0 12
dTim ( )
fori=1...n,m=1...Nand m ¢ K.
By comparing the first order condition of the joint welfare maximisation problem (12)
with the unilateral welfare maximisation problem (7) and with the maximisation problem
without terms-of-trade effects (9), we can see by inspection that neither 7. nor 7. are

efficient. The following proposition evaluates the efficient tariffs explicitly.

Proposition 3. The joint-welfare-maximising tariff for a country with k; firms is

T(0)?
L(0)2y(N — k;) + (1 = v)ky2 (N — ki) + (1 — )L (k;)?

7y (ki; v, N) = — <0 (13)

Proof. See Appendix page 39. n

The efficient tariffs are strictly negative, i.e. when markets are oligopolistic, it would
be efficient to subsidise imports. By subsidising imports, foreign production for the
domestic market would increase. This would moderate the oligopolistic inefficiencies of
foreign firms in their export markets. The subsidies would push prices of foreign products
down which would in turn tend to decrease the prices of domestic goods and so it would
also moderate the domestic market inefficiency.

As the efficient tariffs are negative, the Nash equilibrium tariffs 7. and the tariffs
without terms-of-trade effects 7., which are both positive, are obviously inefficient. It is
not surprising that terms-of-trade manipulation leads to inefficient tariffs, but this result
also shows that even in the absence of terms-of-trade manipulation, countries would be
still setting inefficiently high tariffs because of the market-access externality. As will
be shown in the next section, trade agreements will help countries neutralise both the
terms-of-trade and the market-access externalities and reach a more efficient cooperative
outcome.

In a recent paper, Bagwell and Staiger (2009) seem to claim the opposite of this result:
in a duopoly model, “the only rationale for a trade agreement is to remedy the inefficient
terms-of-trade driven restrictions in trade volume.” Surprising as it may seem, their claim
and the claim of this paper are not incompatible. The difference comes from the use of
a different welfare decomposition. In this paper, I decompose the effect of a tariff on

welfare in a standard way into three effects: a terms-of-trade effect, a volume-of-trade

11



effect and a market-access effect as given by (7). Using the profit-maximising first order

condition (3) and pj; = pi; — 7ij, (7) becomes

dw’ D~ dgi;
e —2];& G+ ;(pij —¢) dni (14)
so the effect of an import tariff on welfare can also be expressed as a terms-of-trade effect
(doubled) and the market inefficiency term for all goods. From this decomposition we
can see that if we omit the terms-of-trade effects, we will obtain the first order condition
for joint welfare maximisation (12) yielding efficient tariffs. This means that if we forbid
any types of policies having terms-of-trade effects, governments will set efficient tariffs.
In this sense, I fully agree with Bagwell and Staiger (2009). Nevertheless, I argue that
their approach does not distinguish the motivations behind the tariff setting from the
outcomes of tariff setting. I thus believe that their approach does not fully explain
the rationales for trade agreements. The present paper shows that part of the Nash
equilibrium tariff reflects the desire to manipulate terms of trade and part the desire to
restrict market access of foreign firms. Of course, the part of the tariff chosen for market-
access restriction will also have terms-of-trade effects, but what matters is that it is not
chosen for these terms-of-trade effects. As Regan (2006) points out: “Whatever policy is
chosen by a country with market power will have terms-of-trade effects; what is crucial
is that the policy should not be chosen for those effects. What is crucial is the absence
of terms-of-trade purpose.”

An alternative way to understand the difference between the terms-of-trade motiva-
tion and the market-access motivation for the import tariff is to consider a situation
where the government could use both a domestic production subsidy and an import tariff
(see for example Dixit (1984) for a discussion of different instruments). In such a case,
the domestic production subsidy would be used to take care of the domestic market in-
efficiency and the import tariff would purely serve for terms-of-trade manipulation. As
is shown in Appendix C page 39, the Nash equilibrium tariff in this case would be lower
than the Nash equilibrium tariff when the domestic production subsidy is not available.
This shows that in the presence of an oligopolistic distortion, part of the Nash equilibrium
tariff is due to the concern with market access which is a distinct motivation from the

terms-of-trade manipulation.

4 Cooperative trade policy

This section studies what happens when countries set their tariffs cooperatively according
to the GATT/WTO principles of reciprocity and non-discrimination. It shows how trade

agreements help countries overcome both the terms-of-trade and market-access external-
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ities. The analysis starts from Nash equilibrium and shows how the GATT/WTO rules

can lead to an improvement over the Prisoner’s Dilemma situation.

4.1 Preliminaries

As firms are symmetric, the only thing that matters to determine the sales of a given
firm in a given country is whether the firm is a domestic firm or a foreign firm and how
many domestic firms there are in the considered country. From (4), I thus express the
domestic and foreign sales in country ¢ with k; firms. These quantities are functions of
the import tariff 7(k;) imposed by country 7. I will be interested in the variations of these
quantities with the import tariff and will evaluate them at Nash equilibrium 7,. As N
and ~ are identical for all countries, for simplicity, I denote all variables as functions only
of the number of domestic firms. I denote the sales of a foreign firm in country ¢ which

has k; domestic firms by gr(k;)

[(0) — T'(ka)7(ks)

I denote the sales of one of the k; domestic firms in its home market by ¢p(k;)
['(0) + (N — ki)7(k:)
and the total consumption in country ¢ which has k; firms by Q(k;)
Qk) = M= W~ k)rlky) (17)

I'(N)
Finally, note that due to the simplicity of preferences, it is possible to obtain a closed-

form solution for welfare of country ¢ with k; firms, s = 1, ..., n, in a given set of countries

k ={ki, ko, ..., kn}.
Lemma 1. The welfare of country i with k; firms when the set of countries in the world
is k = {ky, ko, ..., kn} is given by

W' (k) = NS'(k;) + PB'(k) (18)

with NS (k;) = Q(k;) — 2Q(k:)? — 52 {k; [ap(k:))]” + (N — k) [qr(k:)]*} and
PBi(k) = —(N = k) [qr(k)]* + k:>_qr(k)?

1=1
I#i
Proof. See Appendix page 40. O

NS'(k;) are the net benefits from consumption and PB*(k) is the profit balance (profits

that foreign firms make in country ¢ minus export profits of country i’s firms). This
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decomposition of welfare will be very useful for further analysis.!3

4.2 The principle of reciprocity with bilateral liberalisation

The principle of reciprocity has two real-world applications within the GATT/WTO ne-
gotiations. The first one that is encoded in GATT/WTO Articles enables countries to
retaliate reciprocally, i.e. if a trading partner raises previously bound tariffs on imports
from the home country, the home country is entitled to withdraw equivalent conces-
sions from the trading partner. The second application that is not actually encoded in
GATT/WTO Articles, but that is considered important in practice, requires countries to
exchange concessions when negotiating trade liberalisation.*

Bagwell and Staiger (1999) formally define a tariff change as satisfying the principle
of reciprocity if the change in import volumes, measured at existing world prices, is equal
to the change in export volumes. In what follows, I adapt their definition of reciprocity

for my model with segmented markets.

Definition 1. Consider country ¢ and country [. A tariff change dr = (dry,dm;) is

bilaterally reciprocal if it is such that Z prda — Z pi;dgi; = 0.
JEK; JEK;

As the principle of reciprocity is a bilateral concept, for the clarity of exposition, I first

study its implication in the case with two countries in the world. I will then extend this

analysis for a many-country world.

4.2.1 The principle of reciprocity in a two-country world

For the moment assume n = 2 and consider country ¢ and country [. In equilibrium,

trade is balanced and so we have

TBy= Y pia;+ M — () piai+ M) =0 (19)

jEK; JEK]

Total differentiation of (19) gives

dT' By = Z Cﬂjdp;j - Z Qijdp:j + Z p;}d(]lj - Z pfjd% =0 (20)

JEK; JEK JEK; JEK

and thus reciprocity implies

> aqydpl; = Y qydpl; =0 (21)

JEK; JjeK;

3Furusawa and Konishi (2004) show that such a decomposition is always possible in quasi-linear
economies.
4For a detailed discussion of the principle of reciprocity see Bagwell and Staiger (2002).
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Noting that dpj;qi; = (pi; — ¢ — 7ij)dqij, (21) is equivalent to

> aydpl; = > aqudpl; |+ D (g —c—my)da; — Y (py — ¢ — mij)dgi;| =0

jEK; €K €K €K,
J i J l ToT J i J l

(22)
which is the derivative of the bilateral ‘profit balance’, the difference between export
profits of firms from country ¢ in country [ and export profits of firms from country [ in

country ¢.

PBy = Z(plj —C—Ty)q; — Z(pij — € — Tij) Qi (23)

JEK; JEK,

Hence we have the following proposition

Proposition 4. In a two-country world, mutual changes in trade policy that satisfy the

principle of reciprocity keep the bilateral profit balance constant.
Proof. Follows from the previous discussion. n

In other words, a reciprocal tariff change ensures the exchange of equal terms-of-trade and
market-access concessions. What does such a tariff change look like when countries are
asymmetric? If country ¢ decreases its tariff on country [ by dr;;, by how much country
[ has to decrease its tariff on country i to satisfy the principle of reciprocity? Using (15)

and the equilibrium profits expression (5), we can rewrite (22) as

dP By = 2kiqr(ki)dqr (ki) — 2kiqr (ki)dqr (ki) = 0 (24)
and hence the reciprocity principle implies

ki (k)gr (k) kil (k) [T(0) = T(k)7 (k)]
ki (ki) qr (ki) Fal'(k:) [T(0) = I'(ka)7 (k)]

So the proportion in which the two countries have to liberalise in order to satisfy the

dr(k;) dr(ky)

dr (k) (25)

principle of reciprocity depends on their respective numbers of domestic firms and on

their import tariffs.

Proposition 5. At Nash equilibrium, to satisfy the principle of reciprocity, a country

with more firms has to reduce tariffs by more than a country with fewer firms.
Proof. See Appendix page 41. m

A country with more firms exports more and imports less than a country with fewer

firms and so it has to liberalise more to offer equivalent market-access and terms-of-trade
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concessions.®

How does a reciprocal liberalisation affect the welfare of participating countries? The
effect of a reciprocal liberalisation dr = (d7;,dm;) on welfare of country i can be de-
composed using (18) into effects on the net benefits from consumption and the effects on
the profit balance: dW' = dNS*+ dPB". In a two-country world, consumers gain from
trade liberalisation (dN.S* < 0), because they get access to more and cheaper products
(reduced tariffs on imports mean that imported quantities increase and prices go down
which also drives prices of domestic products down and produced quantities up). The
profit balance is kept constant (dPB" = dPB* = 0) by the principle of reciprocity and so
the welfare increases. Furthermore, by ensuring a mutual exchange of terms-of-trade and
market-access concessions, the principle of reciprocity neutralises the two externalities

driving inefficient tariff setting and governments can thus reach efficient tariff levels.

Proposition 6. In a two-country world, bilaterally reciprocal trade liberalisation mono-
tonically increases welfare in both countries and enables countries to reach the efficient
tariff levels.

Proof. See Appendix page 41. m

4.2.2 The principle of reciprocity in a many-country world

What are the impacts of a bilateral reciprocal trade liberalisation if there are more than
two countries in the world? Is such trade liberalisation still welfare increasing for the
liberalising countries?

Assume now n > 2 and consider a trade liberalisation among country ¢ and [ such
that their bilateral trade balance is kept constant. As non-participating countries in this
liberalisation are not changing their tariffs, export profits of country ¢ in these countries do
not change. On the other hand, export profits of the non-liberalising countries in country
i decrease by trade diversion so the multilateral profit balance increases (dPB% = 0, but
dPB" < 0). Consumers benefit from cheaper imports from the trading partner taking
part in the liberalisation, but they might be hurt by reduced imports from the other

trading partners (trade diversion). So consumers do not necessarily benefit in this case.

15This result could be linked to the actual progress in trade liberalisation. Developed countries have
on average liberalised trade more than developing countries. In reality, there are provisions in the
WTO agreements allowing developing countries to liberalise less and take more time to implement
trade liberalisation. If we model developed countries as more competitive, my model shows that, even
without these provisions, with the given definition of reciprocity, developing countries would be required
to liberalise less. A similar result was derived by Baldwin and Robert-Nicoud (2000) who study free
trade agreements between asymmetric countries in an economic geography model. To motivate their
analysis, they list several North-South type trade agreements where Northern (larger and more developed)
countries were required to liberalise faster (e.g. free trade deals between the European Union and the
Central and Eastern European countries, Asia-Pacific Economic Co-operation initiative or the ASEAN
Free Trade Area). Their model explains this asymmetry as preventing firm delocation whereas here it
assures the exchange of equivalent market-access and terms-of-trade concessions.
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The increase in the profit balance may be smaller than the decrease in net benefits of
consumption, depending on the parameters of the model, and so overall welfare may
decrease. This situation arises for example when the bilateral trade liberalisation starts
from a situation where country ¢ is charging high tariffs on imports from other countries
than country [. This result is reminiscent of the so-called “concertina rule” for tariff
reform which aims to lower the variance of the tariff structure.!® The following proposition

summarises the effects of a reciprocal liberalisation on welfare of the liberalising countries.

Proposition 7. In an n-country world, n > 2, bilaterally reciprocal trade liberalisation

between two countries has an ambiguous impact on the welfare of these countries.

Proof. See Appendix page 41. m

4.3 The principle of non-discrimination

The previous subsection showed that reciprocal liberalisation can increase welfare of both
participating countries, but does not always necessarily do so in a many-country world. In
this subsection, I show that if two countries liberalise trade between themselves, outsiders
are made unambiguously worse off. This phenomenon is well known in the literature since
Viner (1950) as trade diversion. Thus the bilateral principle of reciprocity is not sufficient
to ensure a monotonic increase in welfare of all countries in a many-country world. This
will provide motivation for the non-discrimination principle.

Note that in this model, a given country is affected by other countries’ tariffs only
through its export profits to these countries. Suppose that a subset of s countries decide to
liberalise trade among themselves. S firms in total are located in this subset of countries.
How will this liberalisation affect the n — s non-involved countries? Suppose country i is
involved in the trade liberalisation. The following expression gives the sales in country ¢

of a firm located in one of the non-involved countries

[(0) = T(S)T (ki) + (S — ki)7(ks)
L0 (N)

qr (ki) = (26)

where 7(k;) is the tariff imposed by country i on countries not involved in the liberalisation
and is thus constant, and 7(k;) is the tariff that country ¢ imposes on its trading part-
ners involved in the liberalisation. This tariff will be reduced in the trade liberalisation

considered.

Proposition 8. A discriminatory liberalisation harms countries that are not involved in
it.

Proof. From (26), dgﬂg:i)) = 13((05);('“](,)) > 0. O

6For a discussion of the “concertina rule” for tariff reform see for example Neary (1998).
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The role of the non-discrimination principle will be to prevent discriminatory trade lib-

eralisation.

4.4 Multilateral trade liberalisation under the GATT/WTO prin-

ciples

In this subsection, I determine the impacts on welfare of a trade liberalisation that follows
both the reciprocity and non-discrimination principles. The non-discrimination principle
‘multilaterises’ the reciprocity principle. A reciprocal tariff change leaves the trade bal-
ance between the two trading partners constant. The non-discrimination principle says
that if a country decreases its trade barriers with respect to one of its trading partners,
it has to do so with all other trading partners. The combination of these two principles

can be formally stated as follows.

Definition 2. A tariff change d7 is multilaterally reciprocal if it is such that

Z > piday; — Y pidai; =0 (27)

l7£1 JEK; jE¢K;

Similarly to the bilateral case, (27) implies that the multilateral profit balance

Z Z Py — €= Ti)qj — Z(pij — € — Tij) 4 (28)
l#l JEK; JEK:

is kept constant, i.e. (27) implies

SO aydpy; = > audp; | HD Y (py— = m)day — > (piy — ¢ — mi;)dgi;| =0
1;1 JEK; JEK; . l;% JEK; JEK;

MA
(29)
Proposition 9. The principle of reciprocity together with the principle of non-discrimination

ensure that the multilateral profit balance is kept constant during multilateral trade liber-

alisation.
Proof. Follows from the previous discussion. O

When countries liberalise trade with all their trading partners following the principles
of reciprocity and non-discrimination, consumers benefit from cheaper imports from all
countries and the multilateral profit balance is kept constant, so welfare unambiguously

increases.
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Proposition 10. A trade liberalisation following both the principle of reciprocity and non-
discrimination monotonically increases the welfare of all countries and enables countries

to reach efficient tariff levels.
Proof. See Appendix page 43. O]

By neutralising both the terms-of-trade and market-access externalities, the principles of

reciprocity and non-discrimination enable countries to reach the efficient outcome.

5 Market-access rationale and export policy

The previous analysis showed how countries, when acting non-cooperatively, use import
tariffs to improve their terms of trade and to restrict market access of foreign firms. This
leads to inefficiently high tariff levels. Trade agreements help countries overcome both the
terms-of-trade and market-access externalities and reach the efficient tariff levels. But
what if countries use export instruments instead of import tariffs? Does the concern for
market access still provide a rationale for trade agreements? To answer this question, this
subsection examines the case where governments use export subsidies instead of import

tariffs. The welfare of country 7 is now

Wi=CS"+ Z 7 — SE' 4+ Z Z e (30)
jekK; =1 jeK;
I£i
where SE® is the subsidy expenditure. The effect of an increase in the export subsidy

can be, similarly to the tariff case, decomposed into a terms-of-trade effect and volume-

of-trade effect and a market-access effect!”

dW? > dph; 3 dqn; 3 dqn;
dahk an Uh] do_hk + (phJ ¢+ Uh]) dO_hk ( )

i€ K; i€ K; €K,
JE ol 7 vor LIS MA

An export subsidy deteriorates country i’s terms of trade, increases the volume of exports

and improves domestic firms market access to the foreign markets.

5.1 Nash equilibrium subsidy

The following proposition derives countries’ optimal subsidy.

Proposition 11. The unique Nash optimal subsidy of country i with k; firms to export

to country h with kj, firms is

1"The derivation of this decomposition is given in Appendix B page 38.
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O-e;” n (32)
ki
a k‘l — kl 1+
(k) — k] ;a(kl)—kl]
I#h
with a(k;) = QF(N_jé%IL(g];;Zgég)+ki7} and c(k;) = @. Oy > 05k < @
Proof. See Appendix page 44. n
pp pag

Similarly to the two-country case solved by Dixit (1984), in the many-country case, the

sign of the optimal subsidy depends on the number of exporting firms. If country ¢ has
L(N)
2
does not export a lot, so it is optimal to subsidise exports to correct this distortion. If
I'(N)

country 7 has relatively many firms (k; > —5~), the oligopolistic distortion is small and

the country exports a lot, so it is optimal to tax exports to improve the terms of trade.

relatively few firms (k; < ), the oligopolistic distortion is important and the country

Note that the cut off number of domestic firms depends on the substitution index . If

goods are not very substitutable, a subsidy cannot sufficiently improve the market access

of domestic firms to the foreign market at the expense of other firms and so it is less
L(N)

effective to subsidise exports. When v = 0 or k; = ==, o,, = 0, the optimal subsidy is

Zero.

5.2 Optimal subsidy in the absence of terms-of-trade manipu-

lation

To make it clear that the market-access rationale encourages countries to subsidise ex-
ports, I proceed in the same way as in the case of an import tariff and consider a hypo-
thetical world where the terms-of-trade effects of the export instrument are ignored. To
be precise, the terms-of-trade effect in (31) is omitted and the subsidy in the absence of

the terms-of-trade effect satisfies the following first order condition

dW? dqpi dqp
— —Zahj dnj + Z(phj—c—i—ahj) dhg =0 (33)

do do do
hk ey hk iR, hk
Vol MA

Proposition 12. The unique Nash optimal subsidy of country i with k; firms to export

to country h with kj, firms in the absence of terms-of-trade effects is
c(k;)
n /{?l
1+ T
; CL(/{ZZ) — kl]

I2h

>0 (34)

Jehi =

[a (ki) — kil

with a(k;) = F(O)F(N);F(N_ki) -0
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Proof. See Appendix page 46. [

So in the absence of terms-of-trade effects, countries would unambiguously subsidise

exports.

5.3 Optimal subsidy in the absence of market-access concern

Now consider a hypothetical world where the market-access effects of the export instru-
ment are ignored. To be precise, the market-access effect in (31) is omitted and the
subsidy in the absence of the market-access effect satisfies the following first order con-

dition

dWi dp: dqp:
=Dt Yot =0 (35)

dO‘hk jekK; dO’hk jeK; dO’hk
‘ ToT ‘ VoT

Proposition 13. The unique Nash optimal subsidy of country i with k; firms to export

to country h with ky, firms in the absence of terms-of-trade effects is

c(ki)

Gops = 8 <0 (36)
ky
a(k;) — k;] |1+ _—
atk) 51143
I£h
PN . D(N—k)2(0—y)T(N)+T(N+k;)]
with a(ki) = = =—gtwsho—rvy - <0
Proof. See Appendix page 46. H

So in the absence of market-access effects, countries would unambiguously tax exports.
This would be the case under perfect competition (in the absence of political motivations)
where governments use trade instruments purely to manipulate their terms of trade.
This result forms the basis of Ethier’s critique of the terms-of-trade rationale for trade
agreements. The GATT does not contain any restrictions on export taxes and under the
current trade agreements, governments can still manipulate their terms of trade if they
wished to do so. So restricting terms-of-trade manipulation does not seem to provide the
right motivation for trade agreements.'®

This section shows that the concern for market access makes countries tend to sub-
sidise exports. Export subsidies are explicitly forbidden by Article XVI of the GATT.
So the market-access motivation seems to provide a plausible rationale for trade agree-
ments in the case of export subsidies. The natural follow-up question is why do trade

agreements restrict the use of subsidies? What is the efficient level of export subsidies?

18Bagwell and Staiger (2001) provide a motivation for export subsidies in a three-country extension
of the traditional international trade model with perfect competition where governments are politically
motivated. It is only because of the political motive to increase producer surplus of export industries
that the optimal policy is an export subsidy. The terms-of-trade motivation does not provide a rationale
for export subsidies.
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5.4 Efficient export policy: joint welfare maximisation

Internationally efficient export instruments would maximise the sum of all countries’
welfare. Terms-of-trade effects cancel each other out in the sum of welfare functions and
the objective function now takes into account the oligopolistic inefficiency in all countries.

The efficient export policy satisfies the following first order condition

d 1 - dgn;
dop 121 W= jzl(ph] —¢) dope 0 (37)

Proposition 14. The joint-welfare-maximising export subsidy of country i with k; firms

to export to country h with ky, firms is

cy(ki)

OJni = " >0 (38)
ki
ay(k;) — kil |1+ _—
[ J( ) ] lz_;aJ(kl)_kl]
I#h
. _ N)T(N—k;)(1—7)+k; _ 2
with ay(k;) = ERACRA 72[1,()](\[1)_”]\); O ond ci(k;) = —WQ[IF((JS))_N].
Proof. See Appendix page 47. n

The efficient subsidy is a real subsidy, so is there a reason for trade agreements to restrict
export subsidies? It is easy to show that the subsidy applied in the absence of terms-
of-trade effects (34) is greater than the efficient subsidy (38). So when countries do not
cooperate, the market-access effect would tend to make them chose inefficiently high
subsidies. Subsidising exporting firms improves market access of these firms to foreign
markets, but this harms other exporting countries and the import-competing domestic
firms. The efficient subsidy takes into account these harmful effects and is thus lower.

This provides a motivation for the restriction of export subsidies.

6 Distribution of benefits from multilateral trade lib-

eralisation

I now return to the case where import tariffs are the only instruments. Subsection 4.4
showed that multilateral liberalisation according to the GATT/WTO principles unam-
biguously increases welfare of all countries. It might therefore seem puzzling why there is
sometimes resistance towards trade liberalisation if everyone benefits. Here, I clarify this
point by analysing the within- as well as between-country distribution of benefits from

multilateral trade liberalisation.
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6.1 Impacts of multilateral trade liberalisation on consumer

surplus

Intuitively, consumers are better off when trade is liberalised as trade increases the variety
of available products and restricts the monopoly power of domestic firms. The following

study shows this formally. The consumer surplus of country ¢ is given by

CS(k) = 2 + 5 [kan(ke)? + (N = Koar (ki) (30)

Proposition 15. Consumer surplus is a decreasing function of the country’s own tariff.
Proof. See Appendix page 49 O]

Consumers unambiguously gain from trade liberalisation. As consumer surplus does not
depend on tariffs of foreign countries and it is a decreasing function of country’s own

tariff, consumers would be better off even in the case of a unilateral trade liberalisation.

6.2 Impacts of multilateral trade liberalisation on producer sur-

plus

Producers are affected both by tariffs of their own country which protect them from
foreign competition and by tariffs imposed by foreign countries which limit their exports.

In country ¢, the sum of profits of the k; domestic firms is

k)= 7+ > 7 = kigp(k)* + kY _ qr(k)’ (40)
jEK; =1 jekK; =1

1£i 1£i
Profits in the home country are an increasing function of the country’s own tariff, but
export profits are a decreasing function of the tariffs imposed by the foreign countries.
The following proposition summarises the impact on profits of a multilateral trade liber-

alisation following the GATT/WTO principles of reciprocity and non-discrimination.

Proposition 16. When countries liberalise multilaterally according to the principles
of reciprocity and mon-discrimination, country i’s firms’ profits increase if and only if

T(/Cl) < TTImin with

I'(0)?
min — 41
E D(k;)? + kiy? (N — ki) (41)
and Trmin > Te(ki) for v < e = 2+ ki — k] + 4k;.
Proof. See Appendix page 50. O]

Profits are a quadratic function of tariffs. Proposition 16 establishes that for low ~,

profits are a decreasing function of the tariff vector (when all countries are liberalising
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according to the principles of reciprocity and non-discrimination). So for low 7, firms are
made better off by multilateral liberalisation. On the other hand for high v, profits are
a non-monotonic function of the tariff vector. If countries liberalise from the Nash tariff
level 7., profits will initially decrease and then increase. Figure 1 shows how profit varies

for tariffs between 0 and 7, for different values of ~.
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Figure 1: Profits normalised by profits in free trade as a function of the country’s own
tariff in a multilaterally reciprocal liberalisation with N = 100.

The non-monotonicity of the profit function comes from two opposing effects of trade
liberalisation. When countries lower their tariffs, firms get better access to foreign mar-
kets, but at the same time they face also more competition in the domestic market. For
low v (below 7,.), goods are more independent and so access to foreign markets outweighs
the disadvantages from more competition as consumers are not likely to substitute the
products. But when + is above 7. and goods are more substitutable, the losses from more
competition in the domestic market outweigh the benefits from gaining better access to
foreign markets.!®

The critical value v, below which gains in market access abroad outweigh losses in
market access at home depends on the number of domestic firms k;: the more firms
country ¢ has, the lower this critical value and the smaller the range of parameters where
the profits are a decreasing function of the tariff. This is a consequence of the reciprocity
principle: from Nash equilibrium, the more firms country ¢ has, the more it needs to
liberalise to satisfy the reciprocity principle and firms will lose more in the domestic
market than they gain abroad. For example, when k; = 1, 7. = 3 — /5 & 0.764 whereas
when k; = 10, 7. = 2(6 — \/ﬁ) ~ 0.168 and when k; = 70, 7. ~ 0.028.

This result suggests an explanation for why certain sectors are more difficult to liber-
alise than others. When goods are independent, firms are not afraid of competition and
are happy to gain better access to foreign markets. When goods are more substitutable,
competition is more harmful than gains from foreign market access. So in this case, firms

would be willing to lobby the government not to take part in liberalisation. Trade lib-

19See Neary (2009) for a discussion of this U-shaped relationship in a slightly different setting.
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eralisation in manufacturing versus trade liberalisation in agriculture could be seen as a
possible example of this phenomenon. Liberalisation in manufacturing where goods can
be viewed as independent (because different) was highly successful. On the other hand,
liberalisation in agriculture (where goods are close substitutes - a banana from Brazil or

Costa Rica is still a banana) was and still is very difficult.

7 Formula-based trade liberalisation

The previous section analysed cooperative trade liberalisation following the principles of
reciprocity and non-discrimination as generally defined in the literature. It is important
to note that the interpretation of the principle of reciprocity presented in the previous
section is an elegant and convenient way of introducing this principle into models of inter-
national trade, but does not quite represent the reality of the trade liberalisation process.
The reciprocity condition defined in the previous section is an ex post criterion and is
thus difficult to implement in reality. Also, it would be impossible to negotiate tariff
cuts separately for every individual product. As Ossa (2009) points out “Bagwell and
Staiger’s (1999) definition [of reciprocity] characterizes the ideal guiding GATT/WTO
negotiations. Since this ideal is hard to implement in practice, governments often ap-
proximate it by using simple rules of thumb.” Francois and Martin (2003) note that
formulas are often used in real-world negotiations to determine the commitments made
by each country. The goal of these formulas is to approximate the principle of reciprocity
and to ensure a balanced exchange of concessions.

The simplest tariff cutting formula is a flat-rate percentage reduction (also called
radial tariff cut): the same percentage reduction for all products, no matter whether the
starting tariff is high or low. This kind of formula was used during the Kennedy Round.
Francois and Martin (2003) note that thanks to the introduction of the formula approach
it was possible to achieve a substantial cut in tariffs of about 35%. The Tokyo Round
used a more sophisticated formula called the Swiss formula and reduced average tariffs
by 30%. In the Uruguay Round a variety of methods was used to negotiate tariff cuts and
to reach a reduction average target comparable to that of the Tokyo Round (1/3 cut).?°

The previous analysis showed that when countries liberalise according to the theoreti-
cal principles of reciprocity and non-discrimination their welfare unambiguously increases.
Is this also true for formula-based liberalisation? Are formulas a good approximation of
the reciprocity principle? If not, under which conditions is a formula-based liberalisation
welfare increasing? This section addresses this issue by studying trade liberalisation fol-

lowing the simplest formula-based method: a flat-rate percentage reduction. What is the

20The distribution of the tariff cut across sectors was left to negotiations between trading partners
in the Uruguay Round. The result of this was that this round reduced more tariffs that were already
relatively low than higher tariffs.
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impact on welfare of country ¢ of a uniform marginal tariff cut da from the tariff ot (k;)?

The effect of such a liberalisation can again be decomposed into the effect on the

dwt dNSZ dPB*
da + “da -

above, consumers always benefit from non-discriminatory liberahsatlon (dNS'/da < 0).

net benefits from consumption and the profit balance As shown
On the other hand, the effect of a flat-rate tariff reduction on the profit balance can be
both positive or negative depending on the parameters of the model. To further analyse
the effect of a flat-rate tariff reduction, it is useful to rewrite the profit balance in the

following way.

Lemma 2. The profit balance of country i with k; firms can be rewritten as

ki 2 _ n n)T
W{”F(O) 2I(0)nI’(N/n) (2)

+ [72 + Var(7)] [n(0)* + 2D(0)yN + 7*n(Var(k) + (N/n)*)] }

PBi(k) = — Nar(k)? +

with T = Zwﬂ'(kl), W = %, 7= Z&T(/ﬁ); &= var(r) = Z&T(/ﬂ)z—

1=1 =1 E :r(kf)Q 1=1

f=1
2

72 and Var(k Zkl (N/n)?.

Proof. Directly follows from (18). O

So the profit balance is a function of the number of domestic firms and of the tariff
distribution and the distribution of the number of firms per country. From (42), we can

express the effect of a flat-rate tariff cut da from the tariff a7, (k;) on the profit balance

dPBi(k, ) _ 2NT(ki)7e(ks) AT ke (. k;
do o F(O)QF(N)2 [F(O) F<kz) e(kz)] + ( ) (N)
+ 2« [7‘62 + VCL’/’(TE)} [nF(O)2 + 2I'(0)yN + ’YZH(VCLTG{) + (N/n)2)}}
(43)

51—20(0)nl(N/n)7e

In a perfectly symmetric world, where all countries would have the same number of
firms (equal to the average number of firms per country N/n), the variation of the profit
balance would be zero and so the trade liberalisation would be welfare increasing. In this
case, a radial tariff cut would be exactly equivalent to a tariff cut following the principles
of reciprocity and non-discrimination discussed in Section 4 where it has already been
shown that such a multilateral trade liberalisation is welfare increasing. From (43), we
can see that the derivative of the profit balance is an increasing function of both the tariff

variance and the variance of the number of firms per country. So for a given country,
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if the variance of the Nash tariffs or the variance of the number of firms per country?!
increase by a mean preserving spread, other things being equal, the derivative of the
profit balance will increase. For a small increase in the variance, the flat-rate tariff cut
can still be welfare increasing as long as the deterioration of the profit balance does not
outweigh the gains in the net benefits from consumption. In other words, for a slightly
asymmetric world, a flat-rate tariff cut formula is a good approximation of the principles

of reciprocity and non-discrimination (by continuity). If the variances become very large,

dPBi(k,a)
do

become positive and large). For a very asymmetric world, the simple formula of the radial

from (43) we can see that the flat-rate tariff cut may be welfare decreasing ( may

cut is not a good approximation of the principles of reciprocity and non-discrimination.

Proposition 17. A flat-rate tariff cut has ambiguous impacts on welfare. It may be
welfare decreasing if the variance of the Nash tariffs or the variance of the number of

firms per country is large.
Proof. Follows from the previous derivations. O

Which countries would benefit from a flat-rate tariff cut for a given distribution of the
firms per country (and so a given tariff distribution)? When v = 0, a marginal flat-rate

tariff cut is welfare increasing for countries that have more than k firms, where

. 3(1—a)N
k_2(3—a)n—3—oz (44)

So starting from Nash equilibrium (« = 1), any country would benefit from a radial tariff
cut (k = 0). Starting from below the Nash equilibrium (o < 1), a minimum number of
firms is necessary. When v = 0, goods are independent, firms do not compete with each
other and governments impose tariffs to manipulate their terms-of-trade. The benefits
to consumers from a more liberalised trade are limited to gains from variety as increased
imports will not decrease the monopoly power of domestic firms. For the profit balance
to increase, the country needs to be sufficiently an exporter.

When ~v > 0, it is hard to solve for the exact conditions on the number of firms
necessary for a country to benefit from a flat-rate tariff cut. As discussed above, all
countries will benefit from a flat-rate tariff cut if the variance of the number of firms
per country and the tariff variance are small. Intuition suggests and simulations confirm
that for moderate values of the variances, countries with a sufficient number of firms and
countries with very few firms will benefit. Countries with many firms, that export a lot,
will benefit because their consumers will benefit and because their profit balance would
improve through gains in terms of trade and market access. The profit balance of countries

with very few firms will deteriorate, but their consumers will gain enormously from trade

21Because of the non-monotonicity and non-convexity of the Nash tariff function, the variance of the
Nash tariffs depends non-monotonically on the variance of the number of firms per country.
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liberalisation so that the increase in consumer surplus will outweigh the deterioration of
the profit balance. For very large variances, for countries with few firms, the deterioration
of the profit balance will be more important than the gain in the net benefits from
consumption and so only countries with a sufficient number of firms will benefit from a

flat-rate tariff cut.??

8 Partial participation: Why multilateralism worked

and is now broken

Section 4 showed that multilateral trade liberalisation following the reciprocity and non-
discrimination principles is welfare increasing for all countries, nevertheless Section 6
showed that not all interest groups gain from this liberalisation in the same way and
some might even lose. Section 7 suggested that formula-based trade liberalisation may
be welfare decreasing for some countries in certain circumstances. It is therefore under-
standable that it might be difficult to reach an agreement among all countries. This
section explores what happens when all countries do not agree to liberalise trade, but a

subgroup does.

8.1 Participation constraint in reciprocity-based trade liberali-

sation

If all countries do not agree on a trade liberalisation, a subset of countries might. This
subset of countries might be tempted to liberalise trade among themselves. This, as
we have seen in subsection 4.3, would make the non-involved countries worse off and it
is forbidden by the non-discrimination principle.?> What if a subset of countries agree
to lower their tariffs unilaterally, i.e. on everyone else? The non-involved countries, the
free-riders, would unambiguously benefit as they would gain free market access in the
liberalising countries and their terms of trade would improve. The following proposition
states under which conditions a unilateral trade liberalisation by a subgroup of countries is
welfare increasing for a country belonging to this subgroup. The liberalisation considered
here follows the principles of reciprocity and non-discrimination: a subgroup of countries
liberalise reciprocally and they extend this liberalisation unilaterally to all other countries.

Assume a subset of p countries decides to liberalise trade unilaterally. P firms are

located in these countries. What is the effect of such a liberalisation on welfare of country

22Tf we interpret countries with many firms as developed countries and countries with few firms as
developing countries, this result provides another justification for why developing countries liberalise less
than developed countries.

23 Article XXIV of the WTO provides an exception to the non-discrimination principle and allows
formation of regional trade agreements. But one of the conditions for these agreements is that internal
barriers should be completely removed. Partial discriminatory trade liberalisation is not permitted.
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i who is reducing its tariffs by da from at.(k;) while the other liberalising countries
reduce their tariffs in such a way as to satisfy the principles of reciprocity and non-
discrimination? The effect can again be decomposed into the effect on the net benefits
from consumption and the profit balance. Once more consumers gain. The profit balance
among the liberalising countries is kept constant by reciprocity and non-discrimination.
Non-participating countries keep their tariffs fixed, so export profits of the liberalising
countries into the free-riding countries do not change. On the other hand, liberalising

countries are giving away free profit concessions to the free-riders.

dWi  dNS(k;) d[qr (k:)’]
da  do da

Lemma 3. The more countries with more firms are involved in unilateral reciprocity-

— (N —-P) (45)

based trade liberalisation, the larger the increase in welfare of these countries. I.e.

(VY
dP \ do

Proof. & (dwi) = 2%k 0 (k) < 0 O

da «

The derivative of welfare with respect to the tariff is a linear decreasing function of
the number of firms involved in the trade liberalisation P. There exists a minimum
number of firms necessary for the trade liberalisation to be welfare increasing. The
following proposition establishes the minimum participation constraint so that a marginal

reciprocity-based trade liberalisation is welfare increasing for country ¢ that has k; firms.

Proposition 18. A marginal unilateral tariff cut from at.(k;) is welfare increasing for a
liberalising country with k; firms if and only if the subgroup of trade liberalising countries
has more than P, firms (k; < P, < N), where

_ A(k;) — aB(ki)Te(k:)

Fr = P00k N0 = 581 [00) — al k) ) 1o
with A(k;) = T'(0) [NT'(2k;) + k;T'(0)] and
B(ki) = (N = ki)*>v[0(0)* + (L = 1)kiy] + T(k:)? [(3 = 1N — (1 = 7)ki]
Proof. See Appendix page 51. n

Proposition 18 says that unilateral trade liberalisation following reciprocity and non-
discrimination principles can be welfare-increasing if the countries involved represent a
sufficient part of world production. The larger the tariff cut, the more participation is
needed to make this cut welfare increasing.

The minimum participation constraint is a constraint in terms of the number of par-

ticipating firms. This is a consequence of the fact that the principle of reciprocity takes
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into account the different numbers of firms in the participating countries. It ensures
that liberalising countries exchange balanced terms-of-trade and market-access conces-
sions. The only adverse effects on welfare come from giving away free terms-of-trade and
market-access concessions to the free-riding countries. So the number of firms located in
the free-riding countries which will export to the liberalising countries determines whether
this partial liberalisation will be welfare increasing or not. And hence the number of firms
located in the participating countries is a sufficient indicator.

The following corollaries study the unilateral trade liberalisation with partial partic-
ipation in particular situations to better illustrate the minimum participation condition

given by equation (46).

Corollary 1. Starting from Nash equilibrium (o = 1), a marginal unilateral reciprocity-
based trade liberalisation is welfare increasing for a liberalising country with k; firms if

and only if at least one other trading partner liberalises as well, P > P.(1,k;, N,v) = k;.

Figure 2 shows how welfare changes as a function of the import tariff when only one
country liberalises trade unilaterally (P = k;) and where several countries (P > k;)
liberalise unilaterally following the GATT/WTO principles. If only one country were to
liberalise from Nash equilibrium, its welfare would obviously decrease, but as soon as

another country liberalises as well, the trade liberalisation can lead to higher welfare.
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Figure 2: Welfare as a function of tariff with N = 100, v = 0.5, k; = 10.

Corollary 2. Unilateral free trade (o = 0) is welfare mazimising for a liberalising country
with k; firms if and only if the subgroup of trade liberalising countries has P,.. firms,

where Ak NT(2k,) + k(0

P VTS 200k

TFT

Figure 2 illustrates this result: when N = 100 and k& = 10, unilateral free trade is welfare

maximising if the participating countries have in total 90 firms.
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Note that I'(2k;)+T'(0) = 2I'(k;) and so P,

- 15 @ weighted average of the total number

of firms in the world N and the number of domestic firms k;. So P, is an increasing

FT

function of the total number of firms in the world (dlz# > 0). A sufficient proportion

of the total number of firms in the world is needed. If the total number of firms in

the world increases, this proportion increases. P, .. is also an increasing function of the

- TFT
number of domestic firms (dlzlj L = Fz(g)é(g) > 0). If the country considered has a lot of

firms compared to its liberalising partners, it will have to liberalise a lot to satisfy the

reciprocity condition and it will need a sufficient number of partner countries with few
firms to make the trade liberalisation welfare increasing. If the country considered has few
firms compared to its liberalising partners, it will liberalise less than its partners according

to the reciprocity condition and so the minimum number of necessary partners is smaller.

Finally, P,,.,. is an increasing function of the substitution index (d]ix L = kr(](\,?)];) > 0).
The more goods are substitutable, the more participation is needed to offer enough market
access to firms in foreign markets to compensate for more competition in the domestic
market.

In a perfectly symmetric world where each country has only one firm, the minimum

condition becomes a condition on the minimum number of countries involved.

Corollary 3. In a perfectly symmetric world, unilateral free trade is welfare mazximising
for liberalising countries if and only if prg,,. . countries participate, where

:2N+7(N—1)+2 (48)

Z)TSymFT 4

Note that with v = 0, the number of countries that has to agree to liberalise (with
everyone else) has to be greater than (N + 1)/2 and when = 1, this group has to have
more than (3N + 1)/4 for the liberalisation to be welfare enhancing.

8.2 Participation constraint in formula-based trade liberalisa-
tion

As discussed in Section 7, countries typically negotiate tariff cuts according to formulas.
Does the previous result of minimum participation carry through in the flat-rate liberal-
isation case? More interestingly, Section 7 showed that some countries might not benefit
from a formula-based trade liberalisation. What if only countries that would benefit
from such a liberalisation decided to participate? Could they still achieve a higher level
of welfare?

Assume again that a subset of p countries with P firms decide to liberalise trade
unilaterally, but this time trade liberalisation is a flat-rate tariff cut da from art, for all
the participating countries. Without loss of generality, assume that the p liberalising

countries are the first p countries in the set of countries k = {ky, ko, ..., k,}. The effect
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of the tariff cut on welfare can again be decomposed into the effect on the net benefits
from consumption and the effect on the profit balance, but as the flat-rate tariff cut
does not internalise the market structure of the liberalising countries (contrarily to the
reciprocity-based liberalisation), the effect on the profit balance now depends on the
tariff distribution and the distribution of the number of firms per country among the

liberalising countries.

W' _ANS(h) _ ydlar()?] 2k g (49)

do  do do ['(0)2I'(N)?
W (K] = TP, 0 [7 + Var,()] (MOF + 2001 Pl 4 7(Var, 00 + (/)

where 7., = Zwﬂe(kl), Zfﬂ'e (K1), Vary(te) Zfﬂe (k)2 — 7'2 and Var,(k) =

1=1
Zkz— (P/p)?.

Lemma 4. The more countries are involved in unilateral formula-based trade liberalisa-

tion, the larger the increase in welfare of these countries. Ie.

d (dW <0
dp \ da
Proof. Export proﬁts decrease when foreign countries raise tariffs so
d (dW
dp (E) - QF(N)2 fr(k) < [

The derivative of welfare with respect to the tariff is also in this case a decreasing function
of the number of countries involved in the trade liberalisation p. There exists a minimum
number of countries necessary for the trade liberalisation to be welfare increasing. The
following proposition establishes the minimum participation constraint so that a marginal

formula-based trade liberalisation is welfare increasing for country ¢ that has k; firms.

Proposition 19. A marginal unilateral radial tariff cut from at.(k;) is welfare increasing

for a liberalising country with k; firms if and only if at least ﬁ} countries participate, where

Te(ki) [A(ki) — aB(ki)7e(ki)]

2k (k) (50)

ﬁj”:]_)?(aakaj\th) =

Proof. See Appendix page 51. n

Proposition 19 establishes an equivalent result to Proposition 18. In the case of a radial
trade liberalisation, the minimum participation constraint is a constraint in terms of the
number of participating countries. A flat-rate tariff cut does not ensure the exchange of
balanced concessions among the liberalising countries if countries are asymmetric. Thus

in this partial liberalisation, liberalising countries are giving away free terms-of-trade and
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market-access concessions to the free-riding countries, but also some countries may be
giving away more concessions to their liberalising partners than they receive in return. So
for a partial liberalisation to be welfare increasing, there needs to be a sufficient number of
participating countries and this number depends on the distribution of firms per country
within the participating countries. The higher the variance of the number of firms per
country, the more participation is needed. Ome crucial difference with the reciprocity-
based case is that depending on the parameters of the model, the minimum number of
participating countries is not necessarily smaller than the total number of countries. As
Section 7 showed, a multilateral flat-rate tariff cut may be welfare decreasing for some
countries. If this is the case, there is obviously no way the same tariff cut with less
participants could be welfare increasing.

An important policy-related consequence of this minimum participation constraint is
that in cases where a flat-rate tariff cut may not be welfare increasing for all countries, it
may be possible to design a welfare increasing trade liberalisation where only countries
that benefit participate.

The following corollaries establish the minimum participation constraint in the same

particular cases as discussed in the previous subsection.

Corollary 4. Starting from Nash optimal tariffs (o = 1), a marginal unilateral formula-
based trade liberalisation is welfare increasing for a liberalising country with k; firms if

and only if at least }330(1, k, N,v) countries participate, where

Te(ki) [A(ki) — B(ki)Te(k;)]
2szp(k)

So in general, starting from Nash equilibrium, it may not be sufficient to have just any

plf(]‘?k’ N7 ,Y) =

one liberalising partner. The number of necessary liberalising partners depends on the

distribution of the number of firms among these partners.

Corollary 5. Unilateral free trade (o = 0) is welfare mazimising for a liberalising country

with k; firms if and only if ﬁj}FT countries participate, where

7o(k;) [NT(2k;) + k;T(0)]
2k;,I'(P/p)7e,

Pper = Dy(0,k, N, 7) = (51)
Pfpp is an increasing function of the total number of firms in the world N, but it is a
non-monotonic function of the number of domestic firms ;.

In a perfectly symmetric world where each country has only one firm, the minimum
participation constraint in the formula-based case is exactly the same as the minimum

participation constraint in the reciprocity-based.
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Corollary 6. In a perfectly symmetric world, unilateral free trade is welfare mazximising
for liberalising countries if and only if Dys,,..r countries participate, where

2N + (N —1) +2

pfSymFT = 4 (52)

8.3 Interpretation: explaining success and failure of multilater-

alism

The previous two subsections showed that full participation in trade liberalisation is not
necessary to make trade liberalisation welfare increasing for everyone. What is necessary
is a certain critical mass of participants. This result provides a motivation for partici-
pation constraints observed in various international agreements. In trade negotiations,
a participation constraint has for example been required in the Information Technology
Agreement (ITA): “Participants will implement the actions foreseen in the Declaration
provided that participants representing approximately 90 per cent of world trade in infor-
mation technology products have by then notified their acceptance, and provided that the
staging has been agreed to the participants satisfaction.”?4

The minimum participation result also suggests a possible explanation of the initial
success of GATT and the current difficulties of the multilateral trade negotiations. In all
rounds before the Uruguay Round, the GATT was a two-tier organisation: developed-
country members undertook trade liberalisation while developing-country members were
allowed to free ride. As Irwin (1995) points out “the developing countries, for much of
the postwar period, stood largely outside the GATT system in that membership did not
require them to reciprocate fully the actions of other participants.” Rose (2007) is even
more explicit in saying “developing countries were free riders on the GATT system until
the Uruguay Round.” This worked, because the liberalising developed countries repre-
sented a sufficient part of world trade and the critical mass necessary for trade liberalisa-
tion to be welfare increasing for everyone was achieved. But with the recent emergence
of developing countries like Brazil, China and India in world trade, this situation has
changed and it is not sufficient anymore for only the subgroup of developed countries to
liberalise. Without the participation of these developing countries, the minimum partici-
pation constraint is not met. Even though there are still special provisions for developing
countries, all countries are now asked to make concessions in the Doha Round. Subrama-
nian and Wei (2007) write “with the conclusion of the Uruguay Round and the creation
of the WTO, this permissiveness toward developing countries started to change.” Not all

the developing members are willing to make these concessions.?> Obviously, there are

24Ministerial declaration on trade in information technology products’, available at http://www.wto.
org/english/docs_e/legal_e/itadec_e.htm.

25Developing countries that joined the WTO after 1994 have been required to make serious concessions
so for example China had to liberalise trade considerably. But old developing members were not required
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many other reasons why the multilateral trade negotiations are now stalling (including
the disagreement between developed and developing countries over agriculture, property
rights etc.) that the present simple model cannot account for, but my model suggests an

additional reason which has not yet been adequately recognised.

9 Conclusion

This paper analysed trade negotiations in an oligopolistic framework and identified a
new rationale for trade agreements. Countries impose inefficiently high tariffs partially
because of a terms-of-trade externality identified by Bagwell and Staiger (1999), but also
because of a market-access externality: in the absence of domestic competition policy,
governments use trade policy to correct the oligopolistic inefficiency, i.e. they impose
tariffs on imports to restrict market access of foreign firms and increase domestic produc-
tion. This paper argued that trade agreements allow countries to overcome both of these
externalities and reach a superior cooperative equilibrium by ensuring that countries ex-
change balanced profit concessions. The market-access motivation provided a rationale
for agreements regarding both import and export policy.

Furthermore, this rich but tractable model enabled me to analyse features of the mul-
tilateral trade negotiations that have not yet been addressed in the literature. I have
studied the role of asymmetries in trade negotiations and compared the trade liberalisa-
tion based on ex post criterion of reciprocity with that based on ex ante tariff-reduction
formulae, of the kind carried out in reality. My analysis showed that asymmetries play
an important role in both types of trade liberalisation. In the reciprocity-based liber-
alisation, starting from Nash equilibrium, countries with more firms have to cut tariffs
by a greater amount than countries with fewer firms to ensure the exchange of balanced
terms-of-trade and market-access concessions. In the formula-based case, some countries
that do not have a sufficient number of firms may be harmed by trade liberalisation.
Although one has to be careful when drawing policy implications from a highly stylized
model, these results suggest a motivation for why developing countries should be required
to liberalise less than their developed trading partners.

My model also proposed a possible explanation for why GATT/WTO negotiations
were successful in the past but are currently struggling, through a minimum participation
constraint necessary to make trade liberalisation welfare increasing. At the beginning of
the GATT, mostly developed countries were liberalising trade among themselves and
extending the benefits to free-riding developing countries. The participating countries
represented the necessary critical mass for trade liberalisation to be welfare increasing.

Now, as developing countries like Brazil or India became more important in world trade,

to make the same concessions.
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the original developed countries do not represent the necessary critical mass any more
and so more participation is needed which is hard to achieve.

One of the current pressing trade policy questions is: how should trade negotiations be
designed to make them work? The minimum participation constraint established in this
paper might be the way forward. The literature on international environmental treaties
(see for example Black, Levi, and de Meza (1993) or Carraro, Marchiori, and Oreffice
(2004) has established that in the presence of uncertainty over net benefits of action,
an agreement requiring only sufficient, but not necessarily full, participation might be
preferable. This feature needs to be further explored in the context of international trade.
The present paper showed that even in the case where formula-based trade liberalisation
may not be welfare increasing for all countries, it may be possible to design a welfare
increasing trade liberalisation with partial participation where only benefiting countries
participate. Further study of the minimum participation constraint is obviously necessary,
but for the moment, the present paper suggests that the minimum participation constraint

may be the future of successful trade agreements.
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Appendix

A Welfare decomposition in the case of an import

tariff: derivation of equation (7)

By definition, from (6) we have

— Pij) i + Z (pij — )i + Z Tijqij + Z Z (p1j — ¢ = 715)q;

JEK; JEK; =1 jeK;
1#1

N)Ir—\

Country i’s tariffs do not affect production or consumption decisions in other countries,

SO

dw?* B 1 dpl] 1 dq”
D D v el TR DL (a0
dgi, dpm
+ 2 (i =0 i " 2 i, (53)
JEK;
dq
17 1]
- Z dTp, Chl Z Tijdﬂh
JEK; JEK;

where the first line is the derivative of consumer surplus, the second is the derivative of
domestic firms’ profits in the home country and the last line is the derivative of tariff

revenue. Differentiating country i’s inverse demand function for firm j’s good (2) gives

dpi; (qu Zd%k) (54)

dTih deh dTih
dq dq;; al
. . ik @]
Substituting (2) and (54) in (53), noting that Zl q”ZdTh = Z quk, pure trans-
R = . i)
fers cancel out and we obtain
dWZ dpzj dqu dTZ] ql]
= - q; i i Ti 59
) DL £ +ij Ve T 2 q”LZ i )
JEK; JEK
which can be further simplified using mill prices p;; = p;f + 7;; to give (7). [
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B Welfare decomposition in the case of an export

subsidy: derivation of equation (31)

Similarly to the case with import tariffs (equation (6)), in the presence of export subsidies,

welfare of country 7 is

Wi=CS'+ > aY SE’+ZZ7T (56)

jEK; =1 jeK;
1#i

— Pij)qi; + Z(pij —0)qij — Z Z o1 + Z Z(ng' — ¢+ 0y5)q

j=1 jeK; =1 jeK; =1 jeK;
‘ 1#i ! 1#i !

Mz
N)I»—l

where SE? is the subsidy expenditure of country i. Markets are segmented and country 4
takes subsidies from other countries as given. The effect of a subsidy to country ¢’s firm

k to export to country h is

dW? d dpn; d%
_ E : . — § E 57
dO—hk do'hk (ph J Qh J dhj J d + ph] dUhk ( )

JjEK; JjeEK;

The market-access term now corresponds to the increase in market access when exports
are subsidised. It would be zero under perfect competition. The correct way to write this

term is therefore

dgn;
(pnj — ¢+ th)dahi
which makes appear also the volume-of-trade effect and yields (31). [

C Proofs from Section 3

Proof of Proposition 1. The Nash tariff imposed by country ¢ on imports from country

h satisfies the first order condition ‘fiWh = 0. From (55) we have

N

dWl dqzy quk dq@] dT%J ql]
drr = Z qij ( Zd7h>+ Z <CL —C—(ij — 72%16) qu‘i‘ Z Tij A7
IR i) iy K

2

I am looking for a symmetric solution 7(k;) for a country with k; firms. I denote gp(k;)

the sales of a domestic firm and gg(k;) the sales of a foreign firm.
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aw dqr(k;) dqr(k;) dgp (ki)
Triy = O~ Rae(k) | G AN — k= DG 49k G
1= (10 = D)anl) =2V — kar (k) 220
(8 = R)ar() + (¥ = k) L 7 () =0

Substituting gr(k;) and gp(k;) from (15) and (16), and rearranging terms yields (8). O

Proof of Proposition 2. If a country does not value the terms-of-trade effects of import
tariffs, its Nash tariff will be given by the first order condition (9). Substituting the inverse
demand (2) gives

dW? dqij dqi;
= — C— (i — 4 [ =0
=2 (e =) T Y
JEK; g;l i
j

[ am looking for a symmetric solution 7(k;) for a country with k; firms:

dW? dagp(k;)

dr(k;) = ki{1=[1 + (ki — D] gp (ki) —y(N—ki)qr (k) } k) dqr(k;)

dr(k;) 0

Substituting gr(k;) and ¢p(k;) from (15) and (16), and rearranging terms yields (10). O

Proof of Proposition 3. Efficient tariffs satisfy the first order conditions (12).

d al N da
(W1+W2+---+W”):Z<a—c—qij_~yzqik) G _

dTim j —1 k:l dem
k#j

I am looking for a symmetric solution 7(k;) for a country with k; firms:

ki [1 —qp(k;) — v(ki — Dap(k;) — v(N — ki)qr(k;)] d;z(]jz))
+(N = ki) [1 = qr(k:) — vkigp(k:) — 7 (N — k; — 1)gp (k)] (qu((lj?)) —0

Substituting gr(k;) and ¢p(k;) from (15) and (16), and rearranging terms yields (13). O

D Multiple instruments

Consider for simplicity the case of two countries with one firm in each and assume that

countries can use tariffs on imports 7, taxes/subsidies on exports o and domestic produc-
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tion subsidies s. The following table summarises the optimal levels of these instruments
for country 1 for different situations in which different combinations of these instruments

are available.

Available instruments

Optimal (a) ) () (@) (&)
values T12 T2, S11 021, S11 T12, 021 T12, 021, S11
T 1 1—y . 8—2y%—+° 2(1—)

12 3 3—~2 2(12—5v2) 3(2—72)
ok ~ _ Y2(1=7) 7% (4=37) Y2 (1—)
21 2(2-9?) 2(12-572) 3(2—”/2)
- 3—y _ 6—2y—v*

S11 3-42 1 3(2—y )

2(3—) 3—y S e 6-2y—~° 6-27—+°
I 3(4—2) 372 22-7) 2-57? 3272
* 43~ 1—~ 1—~ 4-3~v 2(1—v)
D12 342 32 272 2572 322
« 2(3—) _ 2=y 6—27—7>
) ¢ C=apmy O T ¢
* 8-37—" 2(1—) 1—y 8-37-3+"++° 4=dy—y?4+°
D12 Ct 3u—py ¢t 30 ct = e S [ + a0

Note that when the domestic production subsidy sp; is available (columns b, ¢ and e),
this subsidy is used to correct the domestic market inefficiency: pj; < c. In this case, the
import tariff is used purely for terms-of-trade manipulation. This tariff is lower than the

optimal tariff when the tariff is the only instrument 7, < 7. = 1/3.

E Proofs from sections 4, 5, 6, 7 and 8

Proof of Lemma 1. The welfare of Country 7 with k; firms is given by (6). By definition
N N

CS = La—pij)aij = 52 +1Qiqij, so CS* = ZC’SU = %Qf%—l_TWquj Furthermore,
p =1
note that

o) — Qi - waza@—%@?—%z Qi - ZW”—&—ZW

JEK; = JEK;

= %/QZQ VZ%] + ZTZ]C]Z] + Z ! =CS" + TR + Z T

JEK; JEK;

So

W' =v(q) — cQ; — ZW”—l—ZZWj (58)

K; =1 jeK;
Jg lﬁj
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The result directly follows from combining (58) with (15), (16) and (17). O

Proof of Proposition 5. Assume that there are more firms in country ¢ than in country

l: k; > k;. In Nash equilibrium, I'(k;)7.(k;) is an increasing function of k;: W =
S22 =) + 1+ 4kin] (2 =) +2(1 = 7)k2y?} > 0. And so T(0) = T(ki)7e(ki) <

I'(0) — I'(ky)7e(ky). Also, k;I'(k;) > ki I'(k;) and so (25) implies d7(k;) > dr (k). O

Proof of Proposition 6. Efficiency in a two-country world: Assume that the
second order condition is satisfied (see below). If the two countries are liberalising simul-
taneously, the effect of a change in the tariff vector 7 = (7, 73;) on welfare of country i

is

AW =" qudp;; — Y qidp;; — <Z gy — ) Tz‘jdqij>

JEK; JEK; JEK; JEK;

+ > (py = Oday; + Y (piy — o)day

JEK; JEK;

(59)

A reciprocal tariff change satisfies (22). Combining the two gives

N

AWt = Z(pz‘j —c)dg;; + Z(pz’j —c)dgij = Z(Pz‘j — c)dg;;

JjEK; JEK; j=1
which is the first order condition of joint welfare maximisation.
Welfare variations with tariff change: The effect of a reciprocal trade liberalisation
on welfare can be decomposed using (18) into the effect on the net benefits from con-
sumption and into the effect on the profit balance. The profit balance is kept constant
by the principle of reciprocity and so we have

dWt?  dNS" N — k;

e e TS R NGV R EAREAGY (60)

where A = T'(0)? > 0 and p = T'(0)*y(N — ki) + (1 =) kiv* (N —k;) + (1 —~)T'(k:)* > 0. So

the welfare function is a decreasing function of the tariff vector and welfare unambiguously

increases as the two countries liberalise according to the principle of reciprocity. O

Proof of Proposition 7. Consider a bilaterally reciprocal trade liberalisation between
Country 7 and Country [ in a many country world. In what follows, 7(k;) will denote
the tariff imposed by Country i on imports from Country | and 7(k;) will denote the
tariff imposed by Country ¢ on imports from all other countries. In the bilateral trade
liberalisation, tariffs 7(k;) will remain constant (trade on other countries is not being
liberalised). I will now determine the impact of a variation in 7(k;) and the tariffs imposed
by Country [ on imports from Country ¢ (7(k;)) such that they satisfy the condition of

reciprocity on welfare of Country 2. For Country ¢ we have
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. N — (N — k?z — kl)f(k’z) — kﬂ'(k)z)
and
L(0) + (N — ki — k)7 (ki) + vki7 (ki)
ki) = 2
Exports to Country ¢ from firms based in Country [ are
~ T(0) +y(N = ki — k)7 (ki) — T(N — k)7 (ki)
k) = TOr) o
and exports to Country ¢ from firms based in other countries are
B F(O) — F(kl + ]{51)7_'0{31) —+ ’)/le(ki)
i) = NOEy (6

The welfare of Country i is

Wik) = Q) — S QUK

- 1_77 {kz lap(k)|” + (N — k; — k) [QF_l(k:i)]z + K [qpl(k;i)]z}

— (N = ki — k) [ClF_l(ki)}2 — ky [qm (k)7 + Fi | qr(ki)? + ZqF(kh)Ql
=
hatl

Other countries than ¢ and [ keep their tariffs constant. Furthermore, the variation of
tariffs imposed by Country ¢ on imports from Country [ and of tariffs imposed by Country

[ on imports from Country ¢ is bilaterally reciprocal, so we have

AW dQ(k;) dQ(k;)
dr  dr(k) | dr(k) Q(k:)

— =) |2 g 1) (= = ) g (1) g 1

Substituting expressions (61), (62), (63) and (64) and rearranging terms gives

dW? K

dr  T'(0)2I'(N)? :

—Ap + &pT (ki) — BT (ki)

with
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g = T(O)T[2(N — ks — k)] > 0
g =N — ki — k) [(1 = )T(N) + T2k + k1)) > 0
pg = vk [T(0) + (1= )N = k)y +2(N — ki — k)y] + (1 = 9)T(N = k)? > 0

So dW'/dr is decreasing linear function of 7(k;) and an increasing linear function of
T(k;). For a sufficiently high 7(k;), bilaterally reciprocal trade liberalisation may be
welfare decreasing. (Note that when k; + k; = N, we are in the two-country world case

where reciprocal trade liberalisation is unambiguously welfare increasing). O]

Proof of Proposition 10. The effect on welfare of a trade liberalisation following the
principles of reciprocity and non-discrimination can be decomposed using (18) into the
effect on the net benefits from consumption and into the effect on the profit balance. The
profit balance is kept constant by the principles of reciprocity and non-discrimination
and so we have similarly to the two-country world case (see proof of Proposition 6 equa-
tion (60))

dw*  dNS" N —k;

i~ dr(e) - @Orae ATk (65)

And so the welfare function is a decreasing function of the tariff vector and welfare unam-

biguously increases as all countries liberalise according to the GATT/WTO principles.
Efficiency: When countries are changing their tariffs multilaterally, the variation of

welfare of country ¢ with the tariff vector 7 can be written as

dW' = = > qidp; + Y (piy — daig + Y mygdayg +d | YD (b — ¢ = 7j)ay

JEK; JEK; JEK; lljél JeK;
1

= Z Z Qdpr; — Z qijdpy; — Z Z Tjdqy — Z Tijdgij | + Z Z(plj — c)dq;

ll;% jeK; JEK; ll;% jeK; JEK; lljé% JEK;
+ > (pig — )dg;; (66)
JEK;

The reciprocity and non-discrimination conditions require
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Z Z QZdeZ} - Z Qijdp;(j - Z Z Tdq; — Z Tijdgij

=1 jeK; JEK; =1 jeK; JEK;
i ToT #i VoT
+ Z Z(plj — c)dqij — Z(pij —c)dgij| =0
=1 jeK; JEK;
£
M A

Substituting this condition into the welfare decomposition (66) yields

N

dW? = Z(pij dqw + Z Pij — dqm Z(pz’j - C)d%'j

jeK; JEK; j=1
which is the joint welfare maximisation first order condition. So multilateral liberalisation

according to the profit reciprocity condition yields the efficient outcome. m

Proof of Proposition 11. Substituting the inverse demand (2) and the profit maximis-

ing first order condition (3) into (31) gives

AW’ dan; dth) dqn,
=— — o 67
dO'hk Z th ( Zd@'hk Z Qh] Uhj) dO’hk ( )
f#]

JEK;

Country ¢ has k; firms and I assume that it will subsidise all its firms in the same way, so
I am really looking for the subsidy oy; to export from country ¢ to country h. All country
¢’s firms will have the same exports to country h which I will denote g,
') —~Sy +T'(N)op
g = (0) = ¥Sh + T'(N)ay, (68)
T(0)L(N)

where S}, is the sum of all the subsidies by all countries to export to country h. I will

denote by gr, exports from firms from other countries than country 7 to country i and

by ¢p domestic sales in country h

['(0) — ySh + T(N)on,

i = T(0)T(NV)
. F(O) — ’)/Sh
T TOrm)

With this new notation, (67) becomes

dw’ dqr, dqr, dqp dqr, dqr,
= kiqp, | =t — (k= 1)t — Ak — (N —k; — ky, ki et
dO’hi ar: dO'hi 7< ) dO'hi ViR dO’hi 7( ) dO’hZ + (QF —h ) dO'h,‘
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Substituting and rearranging terms yields

aw ok

don; F(0)21:(N)
+ 0L (N) [y(D(N) = 2k;) = T(N — k;)T(0)] = Spy? [T(N) — 2]}

ATy [T(N) = 2k

So the first order condition for the optimal subsidy ZU—V[: = 0 can be rewritten as

a(ki)on + Y kiow = c(k;) (69)

=1
1#i
I£h

with a(k;) = QF(N_%%%((IA_,)V_)I;]E?’%”] and c(k;) = @. The optimal subsidy of country i to
export to country h depends on the subsidies of all other exporting countries into country

h. We have a system of (n-1) simultaneous equations. In matrix form AS, = C, with

Cl(kl) kg k?g s kn Sh1 C<k1)
k‘l (Z(kg) k’g s k’n Sh2 C(k’Q)
A= kl k?g a(k'g) s kn y Sh = Sh3 and C = C(k’g)

k‘l kg k’g s a(kn) Shn C(k’n)

Subtracting from all the first (n — 2) equations the last one gives

a(k:l) - k?l 0 kn - a(kn) 0

CL(]{IQ) — k2 kn - CL(]{Zn> 0

A = 0 a(ks) — ks kn —a(k,) | and C" = 0
'(0)
k1 ko ks a<kn> T

where the top left bloc of A’ is diagonal and the bottom right bloc is a scalar so this
matrix can be easily inverted using blockwise inversion. Furthermore, given the form of
(', to solve the system, we really only need the last column of A’~!. With the blocs of

A’ denoted A’ = (2 f) the inverse of A’ is given by A1 = (= “ *O‘E;fff;ﬂ%;f)fl) which

yields the formula.

Sign of o.,,: a(k;) — ki = 2% with Num = I'(N) [2(1 — y)I'(N — k;) + kAL(0)] > 0

um

and Denum = +* [['(N) — 2k;]. Denum can be both positive or negative depending on k;
and the parameters of the model. For k; < I'(N)/2, a(k;) — k; > 0 and for k; > I'(N)/2,
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- k
a(k;) —k; < 0. To determine the sign of o, ., we need to study E G : . Each term
a(ky
=1

— alky) =k
I#h
of this sum can be both positive or negative depending on k;, but we can note that for

_k o Kk
any ki, ) F > =%

bk RIDONYREN — k) + 2K D(0) + 2N = )TN — k)]
a(k) —k N NT(N)[2(1 = y)T(N = ki) + kT (0)] B

SO

n k?l n k'l

1 —_—>1- —
D EOET s

I#£h I£h

So the sign of o.,, depends only on the sign of ['(N) — 2k;. O

Proof of Proposition 12. Substituting the profit maximising first order condition (3)
into (33), the optimal subsidy without terms-of-trade effects satisfies

dWi dqn;

= i — Ohj =0 70

dahk Z (Qh] hj) dahk ( )
JEK;

Assuming again that all firms in country ¢ receive the same subsidy to export to country

h and using the notation introduced in proof of Proposition 11 (see above)

awi

dgr. kT (N — k;
= ki(qr, — ons) Ir, ( )

dop;  T(0)22D(N)?

[F(O) - ’)/Sh + F(N)O’}w - F(O)F(N)O’hz]

dO’ hi

So the first order condition (70) can be rewritten as

a(ki)on: + Z kion = c(k;) (71)

=1
1#i
I£h

with a(k;) = F(O)F(N);F(N_ki) > 0 and c(k;) defined in the proof of Proposition 11. Using

the same solution method as in the proof of Proposition 11 yields the formula.

Sign of &,.,,: Now a(k;) is unambiguously positive.

aks) — ks = POT(N) = T(N = ki) =9k _ (L=9)F(N)
i g

and so the optimal subsidy is a subsidy od.,, > 0. []

Proof of Proposition 13. Substituting the inverse demand (2) into (35), the optimal

subsidy without market-access effects satisfies
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_ dqn; dqns danj
dO’hk - Z hJ( ] + Zd()’hk> Z h]ddh; N (72)

JjEK;

Assuming again that all firms in country ¢ receive the same subsidy to export to country

h and using the notation introduced in proof of Proposition 11 (see above)

dawi T dgp,
- qul' dO']u
k.

- W{[VF(M —T(N + k)] [L(0) = ¥Sh + T(N)owi] — T(OT(N)T(N — k;)on;

dgr, ke dgp
dO']u' i th’]m‘

= — (ks — 1
Jor ol )

So the first order condition (72) can be rewritten as

a(ki)on: + Z kion = c(k;) (73)
7
I#h
with a(k;) = —20= kvfﬁ%i))”ﬁ?ﬁ)(f“k il < 0 and ¢(k;) defined in the proof of Proposition

11. Using the same solution method as in the proof of Proposition 11 yields the formula.
Sign of &.,,: Now a(k;) is unambiguously negative and so a(k;) — k; is negative. It can

also be shown that for any k;,

ky ky

ak) -k~ N

k; k; - ki [N — ki + a(ky)]
ak)—k N Nalk) - ki

so we need to show that N — k; + a(k;) <0.

2(1 = NIW — k)L) + (N = k)y*T(N) + DV + k)T(0) _
Y [C(N + ki) = AT (N)] N

N =k +alky) = —

Hence

1 - ~>0
+ Z 2 -2y
l;ﬁh lséh
and o0.,, < 0. In the absence of the market-access effect, the optimal subsidy would be

unambiguously an export tax. O]

Proof of Proposition 14. Substituting the profit maximising first order condition (3)
into (37), the efficient subsidy satisfies the following first order condition
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N

d < dqn;
do_hk ;:1 ;:1 (Qh] Uh]) do_hk: ( )

Assuming all firms from country ¢ are subsidised in the same way and using the notation

introduced in proof of Proposition 11 (see above)

d < dqr, dgp " dqm
|/‘/l — kl — ) — k _ =0
do; ;1 <QFZ Oh) oy + Kngp oy + ZEI(th Ohl) oy =

12
I#h

with

S —on) G = —F(O)Z’EQN)Z {(N—ki=k) [C(0) =781 =T(N) [(0) — 1] Y kiows}

dop;
=1
I£i I£i
I#h 1#h
SO
d i W = L{F(O)Q + o [D(N)T(N — k;)(1 = T'(0)) — k~I(0)]
dop; = ['(0)2I'(V)? ! ' ’
+y[C(N)(1=7) =T0)] Y kiow}
i1
I#h
So the first order condition (74) can be rewritten as
ay(ki)on + Z kion = cy(ks) (75)
=
I#h
with ay(k;) = —F(N)F(]\fyg[?()ﬁ)__z\)ﬁrkwr(o) and c;(k;) = %. Using the same solution

method as in the proof of Proposition 11 yields the formula.
Sign of 0,,.: Note that

L(N)*(1—7)
72 [[(N) = NJ

so ay(k;) — k; does not depend on k; and furthermore a;(k;) — k; and c;(k;) are of the

same sign.

aJ(kl-) — k?z =

ki ki KI(0) [Ny* + (1 — )T (2N)]

a0) =k TN T TINN =) (1 =) + ki T(0) =
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and so the optimal subsidy is a subsidy o, > 0.
So is there a reason for trade agreements to restrict export subsidies if they are
efficient? To answer this question, let us compare the efficient subsidy with the subsidy

without terms-of-trade effects. Note that the efficient subsidy can be rewritten as

o r'(0)?
T TR =) A0 = NI (N )

On the other hand, the subsidy without terms-of-trade effects can be rewritten as

. I'(0)

Ter = M= )T(N) + (N — kn)

It is straightforward to show that o;,, < o,..

D(N)*(1 =) ++* [D(N) = NI (N = ky) = T(0) [(1 = 9)T(N) + (N — kz)] > 0
(1 =)(N)vkn =0

So in the absence of terms-of-trade effects, the market-access effect would make countries

chose inefficiently high subsidies. O

Proof of Proposition 15. From (39) by differentiating with respect to tariff 7(k;), we
have for Country ¢
dCS(k;) (N —k;)

ar(k) — T(OPT(Ny o ThesT(h) (76)

with

Aes =T(0)*(1 =y +N) >0
pes = y(N = k)L(0)? 4+ (1 — 1)k (N — ki) + D(k:)*(1 — ) = D(k;) — 2T'(k;)* > 0

so the derivative of consumer surplus is a linear increasing function of the tariff. I now
show that for any tariff smaller or equal to the Nash optimal tariff, 7 < 7., the derivative
of consumer surplus is negative. Set Tcgmin the tariff at which the derivative of consumer

surplus is zero (and consumer surplus is minimum).

A '0)2%(1 — N
TCSmin = ¢s = ( ) ( Yy ) and TCSmin — Te =

Hes D(k;) — 2T (k;)?

with Num = D(k;) [[(0)(1 — v + vN) — T'(2k;)] + 2T (k;)2T'(2k).

Tosmin — Te 18 of the same sign as Num. To determine the sign of Num, I study its

49



variations with ;. de > Num = 49T (N) > 0 and so the derivative of Num with respect
to k; is a monotonically increasing function of k;. Furthermore, we have %N um(k; =
1) = ’yF(N) [Y(1 =7)(2 —v)N + 4 — 2y + 49* — 73] > 0 and so for any number of firms
ki, o dk;
Num(k; =1) =8(247) +v[v(4 = 37)N + 12 — 8y + 3¥*] [['(0)(N — 1) — 2] > 0 and so

we have Togmin > T and the consumer surplus is a decreasing function of the tariff for

- Num is positive. Hence Num is a monotonically increasing function of k;. Finally,

any tariff between 0 and 7. O

Proof of Proposition 16.

dIT’ (k) qu(k qu
= 2k; 2k;
i ar () ki) + Z
l;éz

The trade liberalisation considered satisfies the principles of reciprocity and non-discrimination

and so we have

k; 2”: 2‘]F<kl)dQF(kl) = (N - ki)2QF(ki>dQF<ki>

>
and so
D o 2200 1)+ 2 — ) 2 1
— e [ n + ()
with
A =I(0)* >0

pr = ki’ (N — ki) + T(k)?* > 0

so the derivative of profits is a linear increasing function of the tariff. Set 7, the tariff

at which the derivative of profits is zero (and profits are minimum).

A _ I'(0)*
pn - k(N = ki) + (ki)

So profit is a decreasing function of tarift for 7 < 7y,,;, and it is an increasing function

TImin =

of tariff for 7 > mmin-

TL _ 2(N — ki) [ki(N — ki)v* + T(k)?]
dr? [(0)2T'(N)?

shows that profit function has a minimum at 7,.;,,. The Nash equilibrium tariff 7,

>0
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can be both smaller or greater than 7y,,;, depending on the parameters of the model.
When 7. < Tiimin, the profit function is monotonic with the tariffs and a reciprocal trade
liberalisation will increase profits. When 7, > 7Ti,min, @ reciprocal trade liberalisation from

Nash equilibrium will initially decrease profits. Comparison of 7, and Ty, gives

Tiimin > Te < 7 < 2+ ki — \/k} + 4k;

]

Proof of Proposition 18. The effect on welfare a reciprocal trade liberalisation with
partial participation is given by (45). Substituting the expressions of NS from (18) and
of ¢ from (15) yields

aw (k) (k)
—ar(k){(N — ki)*y [F(O)2 +(1- V)kﬂ} +D(k)?[(3 =N — (1 = )ki]}}

2PT (k)7 (k;)

~ D(02T(N)?

[0(0) — al'(k:)7 (k:)]

The partial trade liberalisation is welfare increasing if and only if dm;—g“) < 0. Defin-
ing A(k;) = T(0)[NT'(2k;) + kI(0)] and B(k;) = (N — ki)*v[0(0)* + (1 — y)ki] +

L(k:)?[(3 —v)N — (1 — v)k;] and rearranging terms yields the result. O

Proof of Proposition 19. The effect on welfare a flat-rate tariff cut with partial partici-
pation is given by (49). Substituting the expressions of NS from (18) and of ¢p from (15)
yields

AW (k) 7 (k;)
o = TOPT (N)Q{F(O) [NT(2k;) + k;T(0)]

—at(k){(N - ki)27 [F(O)Q +(1— V)kz‘ﬂ + F(k’z‘)Z [(B=7)N — (1 =)k} }
2pk;

e

The partial trade liberalisation is welfare increasing if and only if %&ki) < 0. Using
definitions of A and B from the proof of Proposition 18 above and rearranging terms
yields the result. O]
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