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Abstract

This paper analyzes the outcome of international negotiations between asymmetric countries.

A main result is that there is a equity-efficiency tradeoff to reducing the flexibility of negotia-

tions in making efficient transfers across countries. Specifically, an increase in the inefficiency of

transfers will reduce aggregate global welfare but, when the degree of asymmetry is sufficiently

small, can result in a more equitable agreement that benefits the country that is at a bargaining

disadvantage. As an application, we show that preventing side-payments in trade negotiations

between a large and small country can benefit the small country at the expense of the large

country.

1 Introduction

A key element of World Trade Organization (WTO) negotiations since the Uruguay round is the

single undertaking in which every item of negotiation is part of a single and indivisible package that

must be agreed to by all members. As a result, the process of determining the negotiating agenda

has become one of the more contentious parts of international trade negotiations. For example, the

Singapore ministerial meeting was notable for the efforts of developing countries (led by India) to

exclude investment, competition and labor issues from the Doha agenda, and it is widely acknowl-

edged that such disagreements over the negotiating agenda have been the main driver behind delays

in concluding the Doha round (see Rolland (2010)). However, why is establishing the negotiating

agenda so contentious? If you think of international trade negotiations as a bargaining game between

countries, than changes in the negotiating agenda obviously can affect the utility possibilities set

(or bargaining set) of the game. In this paper, we argue that expanding the negotiating agenda to

include additional issues or policies can allow for more flexiblity in making transfers across coun-

tries and thus make the frontier of the utility possibilities set ”less concave”. We then show that

this greater efficiency can have equity implications and can actually make the country that is at
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a disadvantage in the bargaining game worse-off. This tendency for changes in the efficiency fron-

tier of the bargaining set to have strong equity implications might provide an explanation for why

disagreements over the negotiating agenda are so often problemmatic.

To investigate this issue we use a model in which asymmetric countries engage in Nash bar-

gaining, and the disagreement point (the Nash equilibrium) differs from the social optimum (the

point that maximizes the joint welfare of the two countries). This reflects the fact that many issues

of international negotiation have the structure of a prisoner’s dilemma where the non-cooperative

equilibrium is not Pareto efficient (e.g., the setting of environmental policy given transboundary

pollution or the setting of trade policy given market power). Indeed, this common structure ex-

plains the ubiquity of international agreements as there are (potentially) mutually beneficial gains

from negotiation in moving towards a more cooperative outcome. However, it is also well known

that asymmetries in the gains from cooperation will influence the outcome of negotiations and may

even interfere with successful cooperation. In this case, we argue that the shape of the bargaining

frontier arises from the efficiency of utility transfers (the efficiency with which countries can ad-

just the policy mix to transfer utility to the country with the bargaining advantage) which in turn

arises from the negotiating agenda: the set of issues and/or policies which are subject to negotia-

tion. In the case of efficient utility transfers, international negotiations are sufficiently flexible that

the policy mix can be adjusted to transfer utility without reducing aggregate (joint) welfare and

the bargaining frontier is linear. However, when countries are more constrained in their ability to

negotiate (e.g., the negotiating agenda is limited making transfer payments across countries more

difficult) than the bargaining frontier becomes “more concave” as making utility transfers induces

more deadweight loss. We show that this inefficiency in the ability to transfer utility (which can

arise from the set of policies countries have to negotiate over) has important implications for the

outcomes of international bargaining.1

First, we show that there is an efficiency-equity tradeoff to allowing more efficient transfers.

It should be immediately apparent that a reduction in the efficiency of transfer payments reduces

the total efficiency of the agreement (i.e., the bargaining solution results in lower joint welfare for

the member countries). However, we show that, when the degree of asymmetry across countries is

sufficiently small, a reduction in transfer efficiency can actually increase the equity of the agreement

by increasing the welfare of the more disadvantaged country. Intuitively, a reduction in transfer

efficiency reduces the amount of the transfer that occurs in equilibrium and thus can potentially

1The axiomatic bargaining literature has typically focused on how changes in disagreement payoffs effect the bar-

gaining outcome (e.g., see Thomson (1987)). In contrast, our analysis focuses more on comparative statics with respect

to variations in the utility possibilities set. Thus, it is more similar to Anbarci, Skaperdas, and Syropoulos (2002) which

compares different bargaining outcomes when players can make a costly investment to improve their disagreement point

at the expense of shrinking the utility possibility set.
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benefit the country that pays the transfer in the negotiated equilibrium. Such equity concerns

might explain the puzzling fact that explicit side payments are rarely observed in international

negotiations. For example, Hardstad (2007) points out that, despite their efficiency as a means

of facilitating negotiations, side payments, side agreements and other means of transferring utility

are rarely utilized in federal tax unions or international trade and environmental agreements.2 Our

results suggest that attempts to improve the flexibility of negotiations in providing transfers (e.g.,

through monetary side payments or linking issues) can make the disadvantaged country in the

negotiations worse off (and thus, at least one country will have an incentive to protest the increased

flexibility).

Second, we derive the implications of country asymmetry on the bargaining equilibrium under

the assumption of both efficient and inefficient transfers. We show that, in general, bargaining

asymmetry has very little effect on the bargaining solution in the presence of efficient transfers.

Indeed, the presence of an efficient transfer system results in a gain to cooperation for any particular

country (and thus, the incentive to participate and abide by the terms of the agreement) being

independent of the degree of asymmetry across countries involved in the agreement. In contrast,

bargaining asymmetry has a much greater impact on the negotiated equilibrium within less flexible

agreements where transfers are inefficient. First, we show that, when transfers are inefficient, the

country with the bargaining advantage (defined as the country that loses relatively less in reversion

to the disagreement point) always loses from an increase in bargaining asymmetry. Since these are

precisely the countries for which participation and enforcement constraints are likely to bind, this

result suggests that inefficiency in transfers can be problematic for the stability of agreements across

asymmetric countries. In contrast, we derive a case where the “disadvantaged” country gains from

an increase in bargaining asymmetry (similar to our previous result, this is more likely to occur

when the degree of asymmetry is sufficiently small). Thus we derive that inefficiency in transfers

tends to favor the disadvantaged country and thus may result in a more equitable agreement (at the

expense, perhaps, of agreement stability).

As an application of these general results, we consider the question of monetary side payments

within an international trade agreement between asymmetric countries. This issue has both theo-

retical and practical relevance. On the theoretical side, the recent literature on trade agreements

rarely considers the implications of bargaining theory for understanding the outcomes of trade ne-

gotiations.3 The majority of papers assume symmetry across countries which makes bargaining

2Hardstad (2007) provides an alternative explanation of this puzzle by showing that, in a situation of asymmetric

information, efficient side payments can reduce the efficiency of the agreement since they might encourage costly

signaling. In contrast, we assume perfect information and inefficient side payments and derive a more equity-based

concern.
3Indeed, the few exceptions are typically some of the original papers in the literature such as Riezman (1982),

Harrison and Rutström (1991) and Furusawa (1999).
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somewhat moot and implies a focus on the globally optimal outcome (typically, free trade) as the

bargaining solution. However, international agreements often involve asymmetric countries and, as

far back as Riezman (1982), it was known that the globally optimal solution (free trade) would often

not emerge as the outcome of a bargaining game between asymmetric countries. This introduces a

complexity into modeling international trade agreements among asymmetric countries that the lit-

erature handles in several ways. The first method is to not focus on any explicit bargaining outcome

but rather focus simply on the efficiency frontier (or Pareto efficiency) as the goal of an international

agreement (examples of this approach include Bagwell and Staiger (1999), Ludema (1991), Mayer

(1981) and Bond and Park (2002)). A second approach is to focus on the globally optimal outcome

as either a focal point to which an agreement might strive (see Dixit (1987), Ederington (2001) and

Limao and Saggi (2013)) or as the outcome of a bargaining game given the existence of efficient

utility transfers (e.g., see Park (2000) and Grossman and Helpman (1995)). In contrast, our paper

looks at the bargaining outcome of negotiations between asymmetric countries in the absence of

efficient utility transfers.4.

On the practical side, allowing more scope and flexibility for side payments is often suggested as

a natural means of dealing with country asymmetry in international negotiations. For example, the

trade literature shows that global free trade will often fail to emerge as the outcome of negotiations

between asymmetric countries (see Riezman (1982) and Kennan and Riezman (1988)) and that, in

such cases, side payments are necessary to make the trade agreement globally efficient (see Kowalczyk

and Sjöström (1994), Kowalczyk (2000) and Park (2000)). Indeed, several recent papers have argued

for greater use of financial instruments within trade agreements (e.g., see Limao and Saggi (2013)

and Kowalczyk and Sjöström (2009)). We show that, from a bargaining prospective, such side

payments might result in equity concerns as, when the degree of asymmetry is sufficiently small,

they can make the more disadvantaged country (which, in our model, is the smaller, poorer country)

worse off. Thus, our results provide a possible equity-related rationale for why there is no tradition

of, or mechanism for, income transfers (or other non-trade related concessions) within the General

Agreement on Trade and Tariffs (GATT) negotiations.

In what follows, Section 2 presents the basic model of international negotiations and derives

how changes in country asymmetry and the efficiency of transfers affects the bargaining solution.

Section 3 considers a particular case of international trade negotiations between a large and small

country, and derives the conditions under which the small country would be better off when trade

negotiations forbid the use of side payments. Finally, Section 4 concludes.

4Note that even when countries have access to (and utilize) monetary transfers, the assumption of efficient utility

transfers can be problematic (see Bergstrom and Varian (1985))
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2 Model

Consider a two-country bargaining problem where countries x and y negotiate over a set of policy

instruments (let τx and τy represent policy levels, respectively, for each country). Country preferences

over outcomes are given by the utility function wx(τx, τy) and wy(τx, τy) respectively. As in Nash

(1950), we assume that the set of possible agreements W = (wx, wy) is convex and compact. The

disagreement point d ∈W is assumed to be the Nash equilibrium:

dx ≡ wx(τNx , τ
N
y ) and dy ≡ wy(τNx , τNy ) (1)

where

τNx ≡ argmax
τx

wx(τx, τy) and τ
N
y ≡ argmax

τy
wy(τx, τy) (2)

In what follows, we refer to the bargaining set (denoted WP ) as the set of possible bargaining

outcomes that both individuals prefer to the disagreement point (i.e., WP = {w ∈W : wx ≥ dx, wy ≥

dy}). Importantly, we assume the existence of some distortion (e.g., transboundary pollution in an

environmental agreement or terms-of-trade concerns in a trade agreement) such that there exists

a “globally optimal outcome” (w∗ ∈ W ) which maximizes aggregate welfare and, thus, results in

greater joint welfare than the Nash equilibrium:

w∗
x ≡ wx(τ∗x , τ

∗
y ) and w∗

x ≡ wx(τ∗x , τ
∗
y ) (3)

where

τ∗x ≡ argmax
τx

wx(τx, τy) + wy(τx, τy) and τ
∗
y ≡ argmax

τy
wx(τx, τy) + wy(τx, τy) (4)

and

w∗
x + w∗

y > dx + dy (5)

Note that this assumption implies that we are restricting our attention to positive-sum games

(which is the typical case in international agreements). The aggregate-welfare maximizing outcome

(w∗) we refer to as the social optimum. The position of the social optimum relative to the Nash

equilibrium in the payoff space gives an indication of the degree of asymmetry in the bargaining

game. Indeed, for player i 6= j in {X,Y }, define the degree of asymmetry by:

ρi =
w∗
i − di

w∗
j − dj

We say player i has a bargaining disadvantage relative to j if ρi > 1. Thus, if the social optimum

lies along the 45 degree line from the origin (i.e., Nash), ρi = 1 and both countries gain equally in
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moving from the Nash to the social optimum (i.e., the symmetric case). In contrast, if the social

optimum lies below the 45 degree line, it implies an asymmetry in that the country on the horizontal

axis loses relatively more in reverting from the social optimum to the disagreement point (i.e., is

at a “bargaining disadvantage”). Indeed, later in the paper we provide a concrete example of this

possibility in the case of trade negotiations between a large and small countries. Other situations

where this might occur include environmental negotiations over transboundary pollution where the

disutility to such pollution is asymmetric across countries (e.g., between upstream and downstream

countries). In addition, note that we do not restrict ourselves to the case that the social optimum is

necessarily preferred by both parties to the disagreement point (i.e., it is possible that w∗ lies outside

the boundary of the bargaining set). Such a situation can occur in cases of extreme asymmetry such

as when transboundary pollution is entirely one-way or, as in Kennan and Riezman (1990), where

large countries can actually “win”’ a trade war (relative to free trade).

Following Nash (1950) and Luce and Rafia (1957) we define the efficiency frontier as the set

of payoff vectors not dominated, even weakly, by other payoff vectors in W (i.e., the upper-right

boundary of W ) and denote it by WB (this is also referred to as the negotiation set). It is direct

to show that the social optimum is a point on the efficiency frontier (i.e., w∗ ∈ WB). Note that

other points on the efficiency frontier (i.e., moving away from the social optimum) involve some type

of utility transfer between the two countries. It should be apparent that we are defining transfers

quite generally in this paper, as any change in the negotiated policy set that results in a transfer of

utility (the set of policy instruments over which the countries bargain could include direct monetary

payments, but this is not necessary). If efficient utility transfers are available, then countries can

adjust the policy mix to transfer utility without reducing aggregate utility (i.e., the efficiency frontier

is linear line going through w∗ with a slope of -1).5 In contrast, we refer to inefficient transfers as

negotiated concessions on policy to exchange utility that reduces aggregate welfare (i.e., moving

away from the social optimum entails some distortionary cost).

The argument in this paper is that decisions about the negotiation agenda (i.e., the set of policies

and instruments subject to negotiation) can affect the efficiency of transfers and thus the shape of

the efficiency frontier. In Section 3 we provide a specific example in which we compare bargaining

outcomes when the negotiating agenda just involves trade policy (and thus any transfers are entirely

through trade concessions) to where the agenda includes monetary transfers as well. However, the

broader application is to investigate how an expansion of the negotiating agenda, which allows

countries more flexibility in making transfers, might make the efficiency frontier more linear and

5This is a strong assumption as efficient transfers refers to the ability to make linear utility transfers and not simply

lump-sum monetary transfers. However, many models of international negotiation between asymmetric countries

assume both quasi-linear utility and the existence of lump-sum cash transfers, the combination of which would make

efficient utility transfers possible.
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thus effect the bargaining outcome.

The key question addressed in this paper concerns the solution to the bargaining game when

countries are asymmetric. We use the well-known Nash Bargaining Solution (NBS) proposed by Nash

(1950). The Nash solution is the one typically chosen when analyzing international negotiations (for

examples of this see Riezman (1982) and Furusawa (1999)), and there are numerous non-cooperative

bargaining games whose solutions approximate the NBS (e.g., see Binmore, Osborne, and Rubenstein

(1986)).6 Thus, in what follows, we consider how changes in country asymmetry in the bargaining

process (as well as the efficiency of transfers) affects the NBS.

First, without loss of generality, assume the following:

Assumption A1: Assume ρx > 1

Under this assumption country x faces a bargaining disadvantage, and the bargaining solution

will requires x to make some type of transfer to y (i.e., the NBS entails a movement along the

efficiency frontier away from the social optimum in favor of country y). Second, to allow for an

analytical solution, assume that any distortionary cost of a transfer is linear. That is, assume that

the efficiency frontier (for the area above the socially optimal point) is given by a linear line defined

by the following equations:

wy = w∗
y + αT

and

wx = w∗
x − T,

where 0 ≤ α ≤ 1 and T represents the magnitude of the utility transfer from x to y. Note that α

represents the distortionary cost of moving away from the social optimum (i.e., the distortionary cost

of any transfers). This set-up is reflected in Figure 1 where the position of the the Nash equilibrium

and the social optimum (labeled C) reflects that country x faces a bargaining disadvantage. To

simplify notation, let W e = w∗
y + αw∗

x, and thus the equation of line AC (the efficiency frontier

above the social optimum) is given by:

wy + αwx = W e (6)

Similar calculations define the efficiency frontier below the social optimum (line CD in Figure 1).

Thus the assumption of inefficient transfers implies a bargaining set defined by a kinked efficiency

frontier originating from the socially optimal point (denoted by the shaded area in Figure 1). The

6Harrison and Rutström (1991) utilize a numerical general equilibrium model and find that the bilateral trade

negotiations between the U.S. and Canada in 1989 were consistent with a Nash bargaining solution (with Nash tariffs

as the disagreement point).
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Figure 1: Characterization of the bargaining problem, α < 1

shape of the bargaining set simply reflects our assumption that there exists some distortionary cost

to moving away from globally optimal policies.

As is well known, the geometry of the Nash (1950) solution is that the NBS is the midpoint of a

tangency to the efficiency frontier of the bargaining game (which, in this case, is line AB). However,

given our assumption of a linear distortionary cost, we must be concerned about the potential for a

corner solution where such a midpoint lies outside the efficiency frontier (in which case it is direct

to show that the NBS is simply equal to the socially optimal outcome). Intuitively, this corner

solution occurs when the distortionary cost of the transfer is “so large” that no transfer is used in

the bargaining equilibrium. As we derive below, the condition for a corner solution is simply that the

distortionary cost of the transfer is greater than the degree of asymmetry in the bargaining game:

LEMMA 1 If

ρy =
w∗
y − dy

w∗
x − dx

> α (7)

then the Nash Bargaining Solution (NBS) is a corner solution where welfare levels for country x and

country y are given by:

(wNBSx , wNBSy ) = (w∗
x, w

∗
y)

.
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Proof: For a fixed 0 < α < 1, the condition for a corner solution for the NBS point is that the

midpoint of the tangency to the efficiency frontier lies outside the bargaining set:

wNBSx > w∗
x.

where wNBSx is the midpoint to the tangency. Substitution using (8) gives

1

2α
W e − 1

2α
dy +

1

2
dx > w∗

x,

or
1

2α
[w∗
y + αw∗

x]− 1

2α
dy +

1

2
dx > w∗

x,

which can be rewritten as (7). Q.E.D.

However, if we assume that the distortionary cost is sufficiently small (or the degree of asymmetry

is sufficiently large) then the typical geometry of Nash (1950) applies and the NBS is the midpoint

of the line segment AB. Thus, we can derive our second lemma:

LEMMA 2 If α > ρy, welfare levels in the Nash Bargaining Solution (NBS) for country x and y

are given by:

(wNBSx , wNBSy ) = (
1

2α
W e − 1

2α
dy +

1

2
dx,

1

2
W e +

1

2
dy −

α

2
dx) (8)

Proof: Let the coordinates of point i ∈ A,B be given by (wix, w
i
y). From Figure 1, we have that

wAx = dx. Using equation (6), we get

wAy = W e − αdx.

Similarly, WB
y = dy and (using 6)

WB
x =

1

α
[W e − dy].

The NBS (denoted by point NBS in Figure 1) is the midpoint of the line segment AB:

(wNBSx , wNBSy ) = (
wAx + wBx

2
,
wAy + wBy

2
).

Substitution produces (8). Q.E.D.

To understand how the inefficiency of transfers affects bargaining, it is instructive to calculate

each country’s share of the total gains from bargaining. That is, we calculate the share for player

i of the total gain in moving from the disagreement point (Nash equilibrium) to the negotiated

agreement (Nash bargaining solution):

STGi =
wNBSi − di

(wNBSx + wNBSy )− (dx + dy)
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Substituting in from (8) it is direct to derive that:

STGx =
1

α+ 1
and STGy =

α

α+ 1
(9)

Thus, given some degree of asymmetry (such that utility transfers are needed) a country’s share

of the total gains from bargaining is determined entirely by the degree of inefficiency of the transfer

(at least for our linear cost case). The intuition behind this result is direct. As is well known,

the symmetry of the NBS pushes countries to share equally in the gains to any negotiation. Thus,

in the case of bargaining asymmetry, the country that would gain more from the agreement (e.g.,

a small country signing a free trade agreement with a large country) will compensate the other

country in the negotiated agreement (i.e., utility transfers). As can be seen, when utility transfers

are efficient (i.e., when α = 1), the two countries share the gains symmetrically (i.e., STGi = 1/2).

However, when utility transfers are inefficient (α < 1), the two countries do not share the gains

equally (STGBi 6= 1/2) with the disadvantaged country capturing a greater share of the gains

(STGBx > 1/2). In the sections that follow, we explore how this tradeoff between efficiency and

equity impacts the NBS as we change the degree of efficiency and symmetry in the bargaining game.

2.1 International bargaining and the efficiency of transfers

The above proposition suggests that disadvantaged countries disproportionally benefit in the NBS in

the presence of inefficient transfers. However, this raises a question: would a disadvantaged country

actually prefer more distortionary transfers? In the context of our model, this question hinges on

whether welfare of the disadvantaged country increases in the NBS as α is decreased. As we show

in the following proposition, this is the case provided the degree of asymmetry is sufficiently small.

PROPOSITION 1 If α > ρy, we find that:

• when the degree of asymmetry is sufficiently small such that both countries gain in moving from

the disagreement point to the social optimum, then the welfare of the disadvantaged country

increases in the NBS as the distortionary cost of the transfer increases.

• when the degree of asymmetry is sufficiently large such that a country loses on moving from

the disagreement point to the social optimum, then the welfare of the disadvantaged country

decreases in the NBS as the distortionary cost of the transfer increases.

Proof: Lemma 2 and the definition of W e imply

wNBSx (α) =
1

2α
[w∗
y + αw∗

x]− 1

2α
dy +

1

2
dx

Therefore,
dwNBSx

dα
=
dy − w∗

y

4α2
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It is direct to derive that this expression is positive if dy − w∗
y > 0 (i.e., ρy < 0 and the advantaged

country loses in moving to the social optimum) and negative if dy − w∗
y < 0 (i.e., ρy > 0 and the

advantaged country gains in moving to the social optimum). Q.E.D.

The intuition behind this result relies on two opposing forces. First, the distortionary cost results

in fewer transfers being utilized (i.e., the NBS is pulled towards the social optimum) which benefits

the disadvantaged country which disproportionately benefits from socially optimal policies. Second,

the distortionary cost of the transfers results in less aggregate utility which hurts the disadvantaged

country (which suffers its share of this welfare cost). Basically, the above proposition shows that when

the degree of asymmetry is small, the first mechanism is dominant and the disadvantaged country

gains from increased inefficiency. However, when the degree of asymmetry is sufficiently large, the

transfers become larger and the second mechanism dominates resulting in the disadvantaged country

losing from inefficiency. Thus, our results suggest a nonlinearity in the way in which inefficiency in

bargaining transfers affects the welfare of disadvantaged countries in international negotiations.

However, note that most instances of international negotiations are mutually beneficial in that

both countries gain in moving to the globally optimal equilibrium (i.e., the case where ρy < 0 is an

extreme case that rarely occurs). Thus, Proposition 1 suggests that, in general, the disadvantaged

countries will benefit as transfers become less efficient. We would argue that this provides a possible

explanation for strong disagreements over the negotiating agenda as advantaged countries will push

to expand the agenda to make utility transfers easier, while disadvantage countries attempt to

restrict the agenda as a means of constraining bargaining flexibility.

2.2 International bargaining and asymmetry in the disagreement point

As we have shown in the above propositions, inefficient transfers disproportionally benefit disadvan-

taged countries in the NBS to the extent that, in certain situations, such countries might actually

prefer restricting the efficiency of transfers. However, this raises a second question: how do changes

in the asymmetry of the underlying bargaining game (i.e., ρx) affect the outcomes of international

negotiations? Note that ρx is a function of two things: the position of the socially optimal point

(w∗) and the position of the disagreement point (d). Thus, in the calculations that follow, we move

each of these points in turn (so as to increase ρ) while holding total (potential) aggregate welfare

constant. In this section, we consider changes in the disagreement point.

First, holding the social optimum constant, imagine generating additional asymmetry (i.e., in-

creasing ρx) by moving the disagreement point (d∗) up and to the left along a line with slope -1 (in

this case we are holding the sum of utility in the Nash equilibrium constant but implying that the

country on the x-axis loses relatively more in moving from the social optimum to the N.E.). Before

discussing the case of inefficient transfers, it is instructive to consider the case of efficient transfers
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(i.e., when α = 1):

PROPOSITION 2 Holding the social optimum constant (i.e., ∆w∗
x = ∆w∗

y = 0) consider an

equivalent and offsetting change in the disagreement point (i.e., ∆dx = −∆dy) such that the degree

of asymmetry in the bargaining game (ρx) increases. In the presence of efficient transfers (i.e.,

α = 1):

• Welfare in the Nash Bargaining Solution (NBS) adjusts equivalently (i.e., ∆wNBSi = ∆di).

• The welfare gain to the agreement (i.e., w∗
i − di) is independent of such a shift in bargaining

position.

Proof: First, note that when α = 1 the condition for an interior solution (i.e., α > ρy) is automati-

cally satisfied. Thus, it is direct to see from (8) that, holding α constant:

∆wNBSx =
1

2α
∆W e − 1

2α
∆dy +

1

2
∆dx (10)

and

∆wNBSy =
1

2α
∆W e +

1

2
∆dy −

α

2
∆dx (11)

Note that our shift in the disagreement point is holding the socially optimal point constant (i.e.,

∆We = 0). In addition, given that α = 1, an equivalent and off-setting shift in the disagreement

point such that ∆dx = −∆dy implies that ∆wNBSi = ∆di. Q.E.D.

Proposition 2 is partly a function of the well-recognized result that changes in the position of the

disagreement point (and thus the bargaining position) are reflected in change in the NBS. However,

the above results also reflect a less well-recognized point that, in the presence of the efficient transfers,

the additional welfare to be achieved on signing an agreement is independent of any asymmetry in

the bargaining position. This result is noteworthy as the “gains to cooperation” are an important

theoretical construct which repeatedly appear in both the trade and environmental literature on

international agreements. For example, they are central to any analysis of which countries are likely

to join an agreement (see, for example, Carraro and Siniscalco (1993)). In addition they are critical

in analyzing whether countries are likely to abide by the terms of the agreement (see the literature

on self-enforcing trade agreements starting with Dixit (1987), or that on international environmental

agreements starting with Barrett (1994)). However, next we consider the effects of the same shift in

bargaining position on the NBS in the presence of inefficient transfers:

PROPOSITION 3 Assume α > ρy. Holding the socially optimal point constant (i.e., ∆w∗
x =

∆w∗
y = 0) consider an equivalent and offsetting change in the disagreement point (i.e., ∆dx = −∆dy)

that increases the degree of asymmetry in the bargaining game (i.e., an increase in ρx). In the

presence of inefficient transfers (i.e., α < 1) we find that:
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• welfare in the NBS falls for the disadvantaged country, but less than proportionally (i.e., ∆dx <

∆wNBSx < 0). Thus, for the disadvantaged country, the gain to signing the agreement increases.

• welfare in the NBS rises for the advantaged country, but less than proportionally (i.e., ∆dy >

∆wNBSy > 0). Thus, for the advantaged country, the gain to signing the agreement decreases.

Proof: Given α > ρy, changes in the NBS are given by (10) and (11). As in the proof to Proposition

2, our shift in the disagreement point is holding the socially optimal point constant (i.e., ∆W e = 0).

However, now that α < 1, an equivalent shift in the socially optimal point such that ∆dx = −∆dy

and ∆dx < 0 implies that ∆dx < ∆wNBSx < 0 and ∆dy > ∆wNBSy > 0. Q.E.D.

In a way, the above proposition is a corollary to Proposition 1. Recall that the inefficiency of

any transfer system within international negotiations reduces the total amount of transfers between

countries within the NBS and thus provides an extra benefit to disadvantaged countries and an extra

cost to advantaged countries. What Proposition 3 shows is that this inefficiency effect results in a

more “equitable” division within the NBS as the cost of any bargaining asymmetry is, in a sense,

shared across countries. Specifically, while with efficient transfers any increase in the asymmetry of

the disagreement point is fully reflected in the bargaining outcome (Proposition 2), with inefficient

transfers it is only partly reflected. That is, the disadvantaged (advantaged) country becomes worse

off (better off) but by less than the full amount of the change. As a result, Proposition 3 shows that

disadvantaged countries gain even more from the agreement than before while advantaged countries

gain less.

Proposition 3 is relevant for the design and structure of international negotiations with respect to

issues of participation and enforcement in international agreements. For obvious reasons, countries

that gain less from the agreement are also less likely to participate in the agreement or abide by

the terms of the agreement. Note that, from our definition of bargaining asymmetry, it is the

“advantaged” countries for whom these participation and enforcement constraints are more likely

to bind. However, an implication of Proposition 2 is that, given efficient transfers, any asymmetry

across countries does not transfer into asymmetry in either participation and enforcement since the

algebra of the NBS is that the gains to cooperation are always equalized across countries regardless

of the degree of asymmetry in the bargaining set. Thus, changes in the degree of asymmetry have

very little effect on either participation or enforcement of the agreement. Proposition 3 suggests this

is no longer the case in the absence of efficient transfers. Specifically, since inefficient transfers result

in the advantaged country gaining relatively less in the agreement, it suggests that participation and

enforcement constraints will become more problematic as the degree of asymmetry across countries

increase (since these constraints were more likely to bind for advantaged countries in the first place).

Thus, combining Propositions 2 and 3 suggests that an expansion of the negotiation agenda that
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makes cross-country transfers more efficient will be especially important in improving the stability

of the agreement when countries are asymmetric.

2.3 International bargaining and the asymmetry of the social optimum

Next, consider holding the disagreement point constant while generating additional asymmetry (i.e.,

increasing ρx) by moving the social optimum (w∗) down and to the right along a line with slope -1

(in this case we are holding the sum of utility constant but implying that the country on the x-axis

loses relatively more in moving from the social optimum to the Nash equilibrium). Once again,

before discussing the case of inefficient transfers, it is instructive to consider the case of efficient

transfers (i.e., when α = 1). As we show in the following proposition, such an asymmetric shift will

not affect the NBS:

PROPOSITION 4 Holding the disagreement point constant (i.e., ∆dx = ∆dy = 0) consider an

equivalent and offsetting change in the socially optimal point (i.e., ∆w∗
x = −∆w∗

y) such that the

degree of asymmetry in the bargaining game (ρx) increases. In the presence of efficient transfers

(i.e., α = 1), welfare for both countries in the Nash Bargaining Solution (NBS), and the respective

gains to joining the agreement, are independent of such a shift in bargaining position.

Proof: As before, when α = 1 the condition for an interior solution (i.e., α > ρy) is automatically

satisfied and changes in the welfare of the NBS are given by (10) and (11). Note that our shift in

the socially optimal point is holding the disagreement point constant (i.e., ∆dx = ∆dy = 0). In

addition, given that α = 1, an equivalent shift in the socially optimal point such that ∆w∗
x = −∆w∗

y

implies that ∆W e = 0. Q.E.D.

Thus, as long as the disagreement point is held constant, changes in the asymmetry of the

bargaining game do not affect the NBS. The intuition behind this is that, with efficient transfers,

equivalent shifts in the socially optimal point (that keep aggregate utility constant) do not change the

shape of the efficiency frontier. Specifically, the social optimum is always on the efficiency frontier

by definition. However, with asymmetry, one country (the advantaged) gains less from moving

away from the disagreement point to the social optimum than the other country (the disadvantaged

country). Thus, the advantaged country demands compensation (i.e., transfers) in the NBS (which

imposes symmetry). With efficient transfers, the advantaged country is perfectly compensated for

such asymmetry and thus, holding the disagreement point constant, welfare in the NBS will be

independent of the degree of asymmetry in the model. Next, we consider the effects of the same

shift in bargaining position on the NBS in the presence of inefficient transfers:

PROPOSITION 5 Holding the disagreement point constant (i.e., ∆dx = ∆dy = 0) consider an

equivalent and offsetting change in the socially optimal point (i.e., ∆w∗
x = −∆w∗

y) that increases the
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degree of asymmetry in the bargaining game (i.e., an increase in ρx). In the presence of inefficient

transfers (i.e., α < 1) we find that:

• welfare in the NBS, and the gain to joining the agreement, rises for the disadvantaged country

when the degree of asymmetry is sufficiently small

• welfare in the NBS, and the gain to joining the agreement, falls for the disadvantaged country

when the degree of asymmetry is sufficiently large

• welfare in the NBS, and the gain to joining the agreement, falls for the advantaged country

regardless of the degree of asymmetry.

Proof: When the initial degree of asymmetry is sufficiently small (i.e., ρY ≈ 1) the condition for

an interior solution does not hold (ρy > α) and we have a corner solution in which wNSBi = w∗
i .

Thus, an equivalent change in the socially optimal point such that ∆w∗
x > 0 and ∆w∗

y < 0 implies an

increase (decrease) in welfare for the disadvantaged (advantaged) country. However, as the degree

of asymmetry continues to increase, ρY continues to decrease and eventually ρy < α, such that

we have an interior solution and changes in the NBS are given by (10) and (11). As in the proof

to Proposition 3, our shift in the socially optimal point is holding the disagreement point constant

(i.e., ∆dx = ∆dy = 0). However, now that α < 1, an equivalent shift in the socially optimal point

such that ∆w∗
x = −∆w∗

y implies that ∆W e < 0, which implies that the welfare of both countries is

declining in the NBS. Q.E.D.

As we can see from Proposition 5, welfare in the NBS is no longer independent of the degree

of asymmetry in the bargaining game. As before, the advantaged country desires compensation

to move from the disagreement point to the efficiency frontier. However, with inefficient transfers,

the advantaged country is not completely compensated because of the distortionary cost. Thus,

greater asymmetry hurts the advantaged country by pulling the NBS below the 45 degree line. As

in Proposition 1, this result is due to the fact that inefficient transfers, while reducing joint welfare

within the agreement, have a positive benefit for the disadvantaged country in that they result in

fewer transfers being utilized within the NBS (i.e., the NBS is pulled towards the social optimum).

Basically, our proposition shows that when the degree of asymmetry is small so that transfers are not

too large, this equity mechanism is dominant and the disadvantaged country gains from increased

asymmetry.
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3 Application: Side payments in Trade Agreements between Asym-

metric Countries

As an application of our results, we consider the issue of whether to include monetary side payments

in the negotiating agenda of international trade agreements. The standard story of trade agreements

relies on cost-shifting concerns: that part of the cost of a tariff is borne by foreign exporters in the

form of lower “world” prices, resulting in unilateral tariff choices being higher than is optimal from

a global perspective. Thus, the purpose of international trade negotiations is to provide a forum

for countries to internalize these terms-of-trade externalities and negotiate reciprocal reductions in

their restrictions on trade (see Bagwell and Staiger (1999)). However, often trade negotiations occur

between asymmetric countries with large disparities in market power. As the trade literature is

quite aware, such country asymmetry can create problems with the efficiency (Riezman (1982)),

participation (Kowalczyk and Sjöström (1994)) and enforcement (Limao and Saggi (2013)). Thus,

it is perhaps not surprising that all of these papers discuss the increased use of monetary side

payments as a means of addressing country asymmetry problems. However, an interesting aspect of

actual trade negotiations is that explicit side payments in exchange for the removal of trade barriers

are almost never observed and most international trade agreements (including the WTO/GATT)

tend to restrict negotiations to concessions over market access.7 Of course, past negotiations might

have involved less direct “side payments” as countries informally exchange other concessions (e.g.,

political, military, legal) in return for the removal of trade barriers, but there is no long-standing

tradition or formal system of exchanging side payments for trade concessions in trade negotiations.

Indeed, within the WTO, the combination of the single undertaking approach with the establishment

of a formal negotiating agenda restricts the ability of countries to make such side-payments. Thus, in

this section we analyze the implications of allowing countries greater flexibility in trade negotiations

(e.g., utilizing income transfers) on the efficiency and equity of the bargaining solution.

To provide an illustrative example, we construct a standard general equilibrium model of trade

between two asymmetric countries that is often utilized in the trade agreement literature. Each

country has the ability to produce three goods: a homogeneous good, j = 0, and two differentiated

goods, j = x, y, all of which are traded. We assume that the countries produce the homogeneous

good using identical technologies, but that country x has an absolute advantage in producing (and

thus exports) good x and country y has an absolute advantage in producing good y. Countries have

access to trade policy (an import tariff on the imported good) and, to generate a motivation for

7However, this may be changing. Bilateral agreements such as the North American Free-Trade Agreement have

started to include environmental side agreements (which could be seen as exchanging trade concessions for increased

protection of the environment) and many negotiations/agreements, including the WTO, are starting to heavily em-

phasize intellectual property rights.
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international bargaining, we assume that both countries are large and thus can shift costs to foreign

exporters by imposing restrictions on trade. To generate asymmetry in the bargaining game, we

also assume that country x is smaller and thus, as we show, will be at a bargaining disadvantage in

international trade negotiations.

3.1 Consumers

Each country i is populated by a measure λi of identical consumers. For ease of exposition, we assume

that λi = 1 for country x while λi = λ ≥ 1 for country y (i.e., country y is larger). Preferences are

quasi-linear in the homogeneous good and are represented by the utility function:

u(ci) = ci0 + [cix −
c2ix
2

] + [ciy −
c2iy
2

] (12)

where cij represents consumption of good j by individual consumers in country i. All consumers are

endowed with one unit of labor which they supply inelastically.

From the utility maximization problem, assuming that the parameters are such that consumers

consume the homogeneous good in equilibrium, it is direct to derive individual demand of each good

as functions of prices and income, m:

cix = 1− pix
ciy = 1− piy
ci0 = mi − (1− pix)pix − (1− piy)piy.

(13)

where pij represents the price good j in country i and mi represents individual income in country i.

Thus, aggregate demand for good j in a country of size λi is given by Cij = λicij .

3.2 Producers

3.2.1 Homogeneous good

The homogeneous good technology transforms labor into output one-to-one and is represented by

the production function:

y0 = l0. (14)

Notice that under this production function, provided the homogenous good is produced in positive

amounts, in equilibrium the economy’s wage is equal to the price of the homogeneous good. In what

follows we normalize the price of the homogeneous good to 1 and, thus, the equilibrium wage is also

equal to 1.
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3.2.2 Differentiated goods

The differentiated goods are produced using labor and an industry-specific fixed factor in a Cobb-

Douglas technology. For expositional purposes, we assume that the amount of the fixed factor in

each industry for country i to be λi where once again λi = 1 for country x and λi = λ ≥ 1 for

country y. As discussed, country x is assumed to have an absolute advantage in producing good x

and country y an absolute advantage in producing good y. Specifically, the production function for

the export good in country of type i, is given by:

yii = λi[Blii]
1/2, (15)

where yii represents production of good i and lii represents labor demanded for good i in a country

of type i. Likewise the production function for the import good in country i is given by:

yij = λi[(lij ]
1/2 (16)

where yij represents production of good i in a country of type j.

Profit maximization in the numeraire sector sets the wage rate in the economy at one. For the

differentiated product sector it is direct to derive labor demanded (lii), output (yii) and profits (πii)

for the export sector of country i as a function of price in the export sector (pii):

lii =
Bλi(pii)

2

4
and yii =

λiBpii
2

and πii =
Bλi(pii)

2

4
(17)

Expressions for the import sector of country i are symmetrically defined as a function import

prices (pij):

lij =
λi(pij)

2

4
and yij =

λipij
2

and πij =
λi(pij)

2

4
, (18)

3.3 Government

We assume each country i sets trade policy (a tariff, τi, on the import good) in order to maximize

social welfare.8 Thus, while the price of the export good for each country is simply equal to the

world price (i.e., pii = pwi ), the imposition of trade protection results in a wedge between the

domestic and world for the import good of each country:

pij = pwj + τi (19)

8We could introduce some political-economy concerns into the model, but this should not have a significant effect

on our results. As noted by Bagwell and Staiger (1999) since there is no direct international externality associated

with political economy motivations for trade restrictions, they will not be the subject of international negotiations.

In the context of our model, the introduction of political-economy motivations will symmetrically shift both the Nash

equilibrium and the social optimum, and thus have little appreciable effect on the bargaining game.
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For simplicity assume the government redistributes revenue from tariffs back to the consumers.

Thus aggregate consumer income in country i is:

Mi =
∑
i

mi =
∑
j

πij + λi + τi[Cij − yij ] (20)

From the market-clearing conditions for each good (i.e.,
∑
iCij =

∑
i yij) it is direct to derive

world prices as a function of government policies:

pwy =
(λ+ 1)− 1.5λτy

1/2(λ+ β) + (λ+ 1)
. (21)

pwx =
(λ+ 1)− 1.5τx

1/2(λ+ β) + (λ+ 1)
(22)

The above expressions make clear both the need for international cooperation as well as the

source of asymmetry in international bargaining. Specifically, note that the imposition of an import

tariff by either country x or y reduces the world price of that good. This provides an incentive for

each country to impose positive tariffs in equilibrium as part of the cost of the tariff is passed on to

the foreign exporter in the form of a lower world price. However, also note that the tariff for country

y (the larger country) has a greater effect on world prices than that of country x. This is the source

of bargaining asymmetry in the model as the trade policy of country y affects country x relatively

more, placing country x at a disadvantage in international bargaining.

Substituting the derived world prices into the previous expressions, we can then derive welfare

for each country (which is equal to the aggregate utility of the representative consumers within each

country) as a function of trade policy :

Wi(τi, τj) =
∑
j πij + λi + τi[Cij − yij ]− Ciipii− Cijpij

λi[(cii − (cii)
2

2 ) + (cij − (cij)
2

2 )]
(23)

3.4 International Negotiation

In the absence of an international agreement, each country sets tariffs to maximize domestic welfare

taking the policy choices of its trading partner as given. Taking the derivatives of Wi with respect

to τi and solving out the first order conditions, the unilaterally optimal trade policy for each country

(τNi ) is given by:

τNx =
2(β − 1)

9(λ2 − 1) + [(2 + β)(2 + β + 6λ)]
and τNy =

2(β − 1)λ

(2 + β)(2 + β + 6λ)
(24)

Since markets for the two goods are independent and export policies are prohibited, these optimal

policy choices are independent of foreign policy. The assumptions made about the functional forms

of the model also ensure that the second-order conditions are satisfied and thus (24) represents a
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Figure 2: International trade negotiations

unique Nash equilibrium. Note that, when setting policy unilaterally, each country has an incentive

to impose tariffs on foreign goods (i.e., τy > 0 and τx > 0). This is due to standard terms-of-trade

considerations in which an import tariff reduces the world price of the good, providing an extra

benefit to the importing country (intuitively, each country is passes on part the cost of the tax to

foreign exporters). In addition, the asymmetry in market power is reflected in the larger country

(y) imposing higher tariffs in the Nash equilibrium (i.e., τy > τx).

However, while imposing barriers to trade may be unilaterally optimal, it is obviously not optimal

from a worldwide standpoint. Intuitively, from a global standpoint, the terms-of-trade gains/losses

will cancel out and the world is left with a suboptimally low level of trade. Indeed it is direct to derive

that, not only is free trade (τx = τy = 0) the globally optimal policy (in the sense of maximizing

Wx + Wy), but the joint welfare of the two countries is monotonically increasing as either trade

barrier is reduced.

Thus, our standard model of trade and trade policy between two countries translates directly into

the situation discussed in Section 2 and illustrated in Figure 2. Note that the disagreement point

is the Nash equilibrium tariffs defined by (24) while the bargaining set is the set of tariffs τx ≤ τNx

and τy ≤ τNy which results in higher joint and unilateral welfare. Finally, the social optimum is the

set of free-trade tariffs (τx = τy = 0) which maximizes the aggregate-welfare of the two countries.

Note also, however, that the asymmetry in country size results in an asymmetry in the bargaining
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game. Specifically, country x (the smaller country) gains relatively more in moving from the set of

Nash tariffs to free-trade (this is reflected in the social optimum lying below the 45 degree line).

In what follows, we assume countries deal with this terms-of-trade externality by engaging in

international negotiations over trade policy whose outcome can be approximated by the Nash Bar-

gaining Solution (NBS). In the event that such international negotiations also include monetary

side payments, the NBS is easy to find. Specifically, given side payments (and the assumption of

quasi-linear utility which fixes the marginal utility of each country at one), the bargaining frontier

is simply a line with slope of one originating from the socially optimal point (i.e., free trade). Thus,

the NBS will simply be where this linear bargaining frontier crosses the 45 degree line (labeled “NBS

with side payments” in Figure 2). Intuitively, international trade negotiations with side payments

will involve free trade (so as to maximize joint welfare) and then a side payment from the small

country (x) to the large country (y) due to the bargaining asymmetry involved in the negotiations.

Indeed, due to the ease of the analysis, side payments are often assumed when analyzing interna-

tional trade agreements between asymmetric countries (e.g., see Park (2000) and Grossman and

Helpman (1995)).

However, as discussed, conventional trade negotiations rarely involve income transfers and, thus,

we solve for the NBS when side payments are not allowed and countries can only exchange trade

policy concessions. In this case NBS calculations become more difficult as the bargaining frontier

is no longer linear, but is now a concave frontier (once again originating from the socially optimal

free-trade point). Intuitively, movements away from global free trade result in deadweight loss that

reduces joint welfare and thus “pulls in” the bargaining frontier. Given that the model no longer

affords an analytical solution, we rely on numerical simulations to calculate the NBS. Our main

point of interest is in comparing the outcomes of negotiations without side payments to those we

calculate when side payments are allowed.

In Figure 3 we plot the difference in welfare in the NBS between the agreement without side

payments (WNSP
i ) and the agreement with side payments (WSP

i ) for each country i for different

levels of λ (i.e., different degrees of country asymmetry). There are several things to note from

Figure 3. First, it should be apparent that disallowing side payments favors the smaller country

(x). Indeed, the results of Figure 3 are consistent with Proposition 1 in that, when the degree of

asymmetry is relatively small, the disadvantaged (smaller) country gains from preventing the more

efficient side payments from occurring (i.e., WNSP
x −WSP

x > 0 for λ sufficiently small). As the degree

of asymmetry increases, both countries lose from disallowing side payments, although the larger

country always loses relatively more (this is true in percentage terms as well). Thus, at least when

the degree of country asymmetry is not too large, there might be equity considerations to continuing

the practice of not incorporating income transfers and side payments into trade agreements, as

doing so favors the smaller (and typically poorer) countries which are at a bargaining disadvantage.
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Figure 3: Who Gains from Not Allowing Side Payments?

However, Figure 3 also shows that these equity considerations will come at a cost of efficiency within

the agreement. Specifically, adding the two lines in Figure 3 provides the difference in joint welfare

between the two types of agreements, and it should be clear that this is negative (i.e., the losses to

the large country of disallowing side payments are greater than any gains to the small country) and

growing as the degree of asymmetry grows.

4 Conclusion

The main contribution of this paper is to show how changes in the efficiency of utility transfers

between countries can affect the shape of the bargaining set and thus the outcome of international

negotiations between countries. We show that increasing the efficiency of the transfer system results

in the efficiency frontier, becoming flatter which has implications for both the efficiency and equity

of the agreement. As a particular application of our results, we investigate the issue of incorporating

income transfers into trade negotiations (as has been suggested by several economists) and show

that, while such income transfers would increase the efficiency of the negotiated agreement, there

might be equity concerns as transfers have the potential to make the smaller countries (who are at

a bargaining disadvantage) worse-off. While the most direct application of our model is to the issue

of income transfers, it should be apparent that any increase in the flexibility of negotiations that
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increases the efficiency of utility transfers (e.g., allowing countries to bargain over a greater range of

policy instruments) should have similar results. Thus, our results also seem to apply to the recent

movement towards negotiating regional trade agreements that often involve non-trade concessions

(i.e., smaller countries agreeing to stricter intellectual property rights or higher environmental and

labor standards in exchange for increased market access to developed country markets). While these

regional trade agreements rarely involve direct income transfers, the increased bargaining over non-

trade concessions can be seen as a form of “transfer” within trade negotiations between asymmetric

countries. A concern, shared by both the developing countries themselves as well as some prominent

trade economists (e.g., see Bhagwati (2008)) is that developed countries are using their market

power in these regional trade agreements to extract “unfair” non-trade related concessions from the

smaller countries. Indeed, our results suggest that expanding the scope of bargaining to allow more

flexibility in transferring utility to the advantaged (larger) country can result in equity concerns as

it has the potential to make the disadvantaged (smaller) country worse off.
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