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I. Introduction

Under the auspices of the World Trade Organization (WTQO) — and GATT, its predecessor
organization created in 1947 — governments have met with broad success in liberalizing world trade.® This
success is especially remarkable in light of three prominent features of the GATT/WTO negotiating
environment. First, WTO negotiations must abide by the most favored nation (MFN) principle. Under this
principle, a WTO-member country must provide all member-countries with the same conditions of access to
its markets.? Second, WTO negotiations take place overwhelmingly among small numbers of countries.® And
third, GATT/WTO negotiations have extended over half a century, during which time the addition of new
and economically significant countries to the world trading system — via either the process of economic
development or the act of accession to the GATT/WTO - has occurred on a continuing basis. Each new
arrival marks in turn both a potential new buyer of market access and a potential new seller of market access.
As a consequence of these three features, it is routine for a country to engage in market access negotiations
on a product with one country, having previously negotiated tariff commitments on that product with another

country, all subject to MFN.

In this sequential MFN negotiating environment, a pair of potential impediments to multilateral
efficiency may be identified. First, under MFN, any market access concession that a country makes to an
early negotiating partner is automatically available to future negotiating partners as well. To reduce the
associated potential for “free-riding,” a country might then engage in inefficient “foot-dragging,” offering
little in the way of trade liberalization to early negotiating partners, in order to maintain its bargaining
position for later negotiations. A second impediment to multilateral efficiency mightarise if later negotiating
partners themselves engage in “bilateral opportunism,” whereby these negotiating partners seek to alter the

market access implications of earlier negotiations to their own advantage. More broadly, we may associate

LAn early empirical paper of Rose (2004) seems to contradict this view, but a growing list of papers (e.g., Evenett, Gage
and Kennett, 2004, Tomz, Goldstein and Rivers, 2004, and Subramanian and Wei, forthcoming) now provide empirical confirmation
that GATT/WTO negotiations have had substantial impacts on trade flows.

%The WTO does grant certain exceptions to MFN, for example to allow the formation of free trade agreements and customs
unions. We abstract from these exceptions here. We also take as given the MFN clause, and do not offer here an explanation for
its usefulness. For formal analyses of the role of the MFN clause in trade agreements, see Bagwell and Staiger (1999, 2005), Caplin
and Krishna (1991), Choi (1995), Ethier (1998), Ludema (1991) and McCalman (2002). For a comprehensive survey, see Horn and
Mavroidis (2001).

3This feature is noted, for example, by Horn and Mavroidis (2001), who observe: “...In the WTO, negotiations mainly take
place between subsets of Member countries. Sometimes this is ‘officially sanctioned,” as in the case of Principal Supplier
negotiations. However, also in seemingly multilateral negotiations, ‘actual’ negotiations occur between a very limited number of
countries...” (Horn and Mavroidis, 2001, p. 271).



the first impediment with a forward-manipulation problem, in which early agreements are manipulated to
alter the outcome of later negotiations, and the second impediment with a backward-stealing problem, in

which later agreements are structured in a way that takes surplus from earlier negotiating partners.

Does the GATT/WTO owe its success to the fact that these potential impediments are simply
unimportant? Or can its rules instead be credited with providing governments with some assurance that
forward-manipulation and backward-stealing problems will not become severe? In this paper, we suggest
that the potential impediments to efficiency created by these problems are important. And we identify

GATT/WTO rules that can help governments overcome these impediments.

Our analysis is carried out within a three-country two-good world, in which a home-country
government negotiates bilaterally and sequentially with each of two trading partners, subject to the MFN
principle. We also permit governments to make direct international transfers as part of their bilateral
negotiations. We do this for two reasons. The first reason is to ensure analytical tractability: the feasibility
of direct international transfers simplifies our analysis considerably. The second reason is to endow
governments with a reasonably flexible portfolio of policy instruments. While it is not standard for
GATT/WTO trade negotiations to involve explicit transfers as part of the agreement, these negotiations do
often involve more than just tariff reductions.* Our assumption that direct international transfers are feasible
may be seen as an attempt to capture these additional policy dimensions in a simple model, with “reality”
positioned somewhere in between the extremes of negotiations over tariffs only and negotiations over tariffs

and direct international transfers.

Within this framework, we characterize the multilateral efficiency frontier, and we then explore
whether this frontier can be reached in subgame-perfect equilibria of specific bargaining games that entail
sequential and bilateral negotiations under MFN. We explore this issue in two broad steps. We first show
that, in our basic sequential MFN bargaining game, the backward-stealing problem makes it impossible for
governments to reach the multilateral efficiency frontier: beginning from any efficient combination of tariffs

and transfers, the home government and its later negotiating partner can always alter the tariffs and transfers

*For example, the Agreement on Trade-Related Aspects of Intellectual Property Rights negotiated in the Uruguay Round
is often interpreted as a transfer from the developing world to industrialized countries that was granted in exchange for certain market
access concessions (such as the phase-out of the Multifiber Arrangement). Moreover, there are instances in which explicit transfers
have occurred as a part of GATT/WTO agreements (O’Connor and Djordjevic, 2005) and more prominently so in the context of
preferential trade agreements (Limao and Saggi, 2005), and there are also proposals for making transfers a more prominent feature
of the WTO (Bronckers and van den Broek, 2005).



under their control in a way that benefits them at the expense of the (unrepresented) early negotiating partner.
When we impose an exogenous “security requirement” that later agreements may not involve backward
stealing, we find that the forward manipulation problem makes it generally impossible for governments to
reach the efficiency frontier: as a general matter, the home government can engage in inefficient foot-
dragging with its early negotiating partner by keeping its tariff high, and both the home government and its
early negotiating partner can thereby benefit at the expense of the (unrepresented) later negotiating partner,

who is stuck with a less-favorable disagreement point.

With the backward stealing and forward manipulation problems identified in our basic sequential
MFN bargaining game, we then turn to the second broad step of our analysis. We demonstrate that
renegotiation opportunities such as those provided in the GATT/WTO can curtail the significance of early
negotiation outcomes for the disagreement payoffs of subsequent negotiating partners, and thereby alleviate
the inefficiency associated with forward manipulation. And we show that the GATT/WTO reciprocity norm
and nullification-or-impairment provisions can mimic a security requirement, and thereby can be seen as
helping to alleviate the backward stealing problem. Our main finding is then that the GATT/WTO rules
analyzed in this second step permit governments engaged in sequential MFN bargaining to achieve efficient
outcomes that are otherwise precluded by the backward stealing and forward manipulation problems

identified in step one.

The rest of the paper proceeds as follows. The next section describes pre-GATT attempts at tariff
bargaining, and provides a connection between developments in the history of tariff bargaining and the key
elements featured in our formal analysis. The three-country two-good model is introduced in section 3, where
the efficiency frontier is also characterized. Section 4 introduces the basic sequential MFN bargaining game,
and identifies the backward-stealing problem, while section 5 identifies the forward-manipulation problem.
Sections 6 and 7 introduce renegotiation opportunities and nullification-or-impairment/reciprocity provisions
as a means by which to alleviate the forward manipulation and backward stealing problems, respectively.
Section 8 discusses related literature in Industrial Organization and International Trade. Section 9 concludes.

Proofs of all lemmas and propositions not established in the text are collected in an Appendix.

2. A Brief History of Bilateral Tariff Bargaining
It is widely acknowledged (e.g., Rhodes, 1993) that much of the GATT architecture was inspired by
United States experience under the 1934 Reciprocal Trade Agreements Act (RTA). What is less-well



appreciated, however, is the way in which the RTA was influenced by the successes and failures of the many
international attempts that came before it to address the problem of high trade barriers. Because a number
of the central elements of our analysis are nicely illuminated in these earlier episodes, we begin by describing

the broad features of this history.

During the decade following World War 1, the United States was involved in various multilateral
bargaining attempts to address the problem of high and rising tariffs, each largely unsuccessful. In describing
the evolution away from multilateral bargaining and toward the bilateral bargaining approach that would
ultimately be embodied in the RTA, Tasca (1938) attributes the lack of success of these earlier multilateral
attempts to the complexity of multi-country bargaining and the temptation that it offered for each country to
free-ride on the concessions of others:

“The adoption of a policy of bilateral actions does not preclude the use of multilateral conventions to liquidate
trade barriers. During the post-war period various attempts to proceed upon this basis have met with little success. It
is the method itself which possesses weaknesses in certain respects.

“The complexities involved in such a program of concerted action arise in part out of the fundamental variations
in national tariff systems. This means that practically only horizontal reductions in tariffs can be considered feasible.
But the differences in the economies concerned and their varying positions in the world economy demand reductions
in trade barriers according to the circumstances in each case. Moreover, the diffusion of responsibility grows with the
number of prospective contractants. Nations became less concerned with the failure of a projected plurilateral pact and
more with the possibility of yielding more in the way of concessions than other nations.” (p. 7).

The important point for our purposes is that the repeated failures of multilateral attempts to address the
problem of high trade barriers led to a conscious decision on the part of the United States to experiment with

bilateral bargaining under the RTA.

The RTA was remarkable not only because it adopted a bilateral bargaining approach to the problem,
but because it marked the first time that the United States combined bilateral tariff bargaining with
unconditional MFN.® Interestingly, while the approach embodied in the RTA was novel from the U.S.
perspective, from the perspective of Europeans it was not new at all. As Tasca (1938) observes,

“Itisto be noted at the outset that tariff bargaining combined with most-favored-nation treatment is by no means
a novel policy. For decades it has formed the essential basis of the commercial policies of humerous European
countries...It does, however, constitute an innovation in American commercial policy which had traditionally been based
upon a single column autonomous tariff system.” (p. 135)

In fact, it appears that the design and implementation of the RTA built on lessons learned from the European

experience in at least two important ways.

°As Tasca (1938, pp. 116-121) describes, the United States had, since 1922, adopted an unconditional MFN approach, but
maintained an “autonomous” (i.e., unilateral) tariff up until the RTA.
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First, the European experience with bilateral tariff bargaining established the practical necessity of
combining this approach with unconditional MFN. As Wallace (1933) writes:

“...After the World War, France experimented with the idea of abandoning the most-favored-nation clause...By 1927
France was again driven back to the granting of most-favored-nation treatment, either de jure or de facto. The reason
is not far to seek. When a country, by exclusive tariff bargains, institutes discriminations against third countries, then
the greater these discriminations the greater will be the pressure against that country for their removal. In each
successive negotiation it finds that the firmest demand of the other country is for equality of treatment, present and
future, guarded by a most-favored-nation clause or its equivalent.” (p. 629)

In effect, the European experience with bilateral tariff bargaining taught the important lesson that a country’s
current bargaining partners would require assurance that any future bilateral deals that it struck with other
countries would not substantially erode the value of the concessions being granted, and that the most practical

way to provide this assurance was with a promise of unconditional MFN.

Second, while the European tariff bargaining experience was viewed ultimately as a failure (see
Wallace, 1933), it did provide a vivid cautionary tale regarding the power of the perverse incentive to raise
tariffs to better position oneself for future negotiations. According to Wallace,

“...[t]his padding of tariff rates in anticipation of negotiations is a chief reason why half a century of bargaining
has meant on the whole higher and higher tariff rates in Europe instead of lower and lower rates.” (p. 630).

Evidently, this lesson was not lost on the United States. As Tasca (1938) observes,

“The United States Tariff Commission in submitting recommendations on tariff bargaining declared, ‘The Congress
should formulate restrictions designed to prevent the inclusion in reciprocity agreements of illusory concessions; that
is, the removal of trade barriers or the reduction of tariff rates when such barriers and rates had been raised in anticipation
of tariff bargaining, the amount of the concessions being smaller than or not greater than the previous increases in
barriers and rates. Specifically, it is suggested that the Congress prescribe that all concessions included in the reciprocity
agreements, on both sides, be made from the rates and relating to the barriers in effect at a date which shall be fixed by
the Congress’...” (p. 179, note 34).

Moreover, the recommendations of the U.S. Tariff Commission were apparently heeded, as emphasized in
statements made by Secretary of State Cordell Hull (U.S. Department of State, 1934):

“While seeking to make particular trade agreements, the United States still stands for the most-favored-nation
policy as calculated to bring down trade barriers generally. Atthe same time, it rejects the practice sometimes employed
of raising tariff rates on the eve of negotiations, solely for bargaining purposes, as being repugnant to the spirit in which
the negotiations should be undertaken.” (p. 10).

The lessons learned from the European experience with bilateral tariff bargaining may help explain
why bilateral tariff bargaining under the RTA turned out to be far more successful than the European efforts
before it. But the European experience also illuminates the general nature of a pair of potential impediments
to the effective operation of a system predicated on bilateral sequential tariff bargaining, impediments that
evidently plagued the European efforts to reduce trade barriers and were in large part thought to have

accounted for their failure.



The first impediment is what in the Introduction we refer to as the backward stealing problem, in
which later agreements are structured in a way that takes surplus from earlier negotiating partners. As
described above, the European experience taught that as a practical matter it was necessary to accompany any
bilateral tariff bargain with a grant of unconditional MFN in order to overcome this potential impediment.
In the analysis that follows, we show that MFN by itself is not sufficient to solve the backward stealing
problem. For now, the important point is simply that European experience with the backward stealing

problem was instrumental in contributing toward a central design feature of the RTA.

The second impediment is what in the Introduction we refer to as the forward-manipulation problem,
in which tariffs are positioned at an earlier stage in order to achieve desired bargaining leverage for later
negotiations. Here, too, the European experience may have helped the United States find a way to avoid the
most extreme features of this problem, for example through the tactic of announcing its intention to measure
tariff commitments with reference to a fixed date in history, as the United States Trade Commission
suggested. An essential point here is that European experience with the forward manipulation problem

clearly influenced the way in which bilateral tariff bargaining was implemented under the RTA.

Taken together, then, these observations indicate at a basic level that by 1934 the United States was
(a) frustrated with its experience in multilateral tariff bargaining, and (b) well-aware that the effectiveness
of bilateral tariff bargaining could be undone by the twin problems of backward stealing and forward
manipulation. And so, under the RTA, the United States sought to devise a method of bilateral tariff

bargaining that would not be susceptible to these fundamental problems.

But there is also a more nuanced point, whose development can help forge a tighter link between the
form of forward manipulation that was most relevant under the RTA and the formal analysis that follows.
To develop this link, it is instructive to explore further the nature of the influence on the RTA of the European
experience with bilateral tariff bargaining. In particular, by adopting unconditional MFN to overcome the
backward stealing problem, and in solving the most egregious manifestation of the forward manipulation
problem, it appears that under the RTA the United States sought less to eliminate forward manipulation than
to alter the form in which forward manipulation would occur. More specifically, while in the European
experience forward manipulation had taken the form of unilaterally positioning pre-negotiation tariffs to
achieve maximal bargaining power in a subsequent negotiation, under the RTA the analogous issue became

how to design bilateral agreements with early negotiating partners to best preserve bargaining power for later



agreements with other negotiating partners.® This task was made difficult by the unconditional MFN
requirement, which automatically granted “for free” to other potential bargaining partners any tariff

concessions granted to early negotiating partners.

The preservation of bargaining power for later negotiations became a major preoccupation of the
United States under the RTA. Summarizing his discussion of the tactics used by the United States under the
RTA in this regard, Tasca (1938) concludes:

“There are, then, five methods being utilized by the United States to assure the compatibility of the
unconditional most-favored-nation clause with a conventional tariff bargaining program. By far the most basic is the
chief supplier formula. This is reenforced by the reclassification of commodities in the tariff schedules of the Act of
1930. The use of partial reductions in successive agreements, the simultaneous negotiations with groups of countries
and the withdrawal clause are subsidiary to the first two. They play the part of supporting beams in those instances in
which the chief supplier is not entirely applicable to existing conditions.” (pp. 146-147).

In effect, by granting tariff concessions to a negotiating partner only on those products for which the partner
was the largest (“chief”) supplier, possibly combined with product reclassification for tariff purposes to
heighten the dominance of the partner in these products, it was thought that much of the “free-rider” potential
created by unconditional MFN could be eliminated. And where free-riding remained a substantial possibility,
three additional tactics were available: splitting the concession into a sequence of partial tariff reductions
negotiated with different countries in successive agreements; attempting to engage groups of countries in
simultaneous negotiations; and threatening to withdraw or modify the earlier agreement if free-riding

continued.

Beckett (1941) reviews the U.S. experience under the RTA, and emphasizes the difficulties involved
in preserving bargaining power in the presence of unconditional MFN, even when the chief supplier rule is
applied. As she describes, split concessions often became the preferred method to prevent undue loss of
bargaining power in an early negotiation:

“It is important to notice that the use of the chief supplier rule involves certain special difficulties. A problem
arises, for instance, when, during the process of negotiation with small countries, it is impossible to isolate any
commodities in which the other country is our chief supplier...A further difficulty appears when two or more countries
supply almost exactly the same quantity of a given commodity or when two countries are the chief suppliers of the
commodity in alternative years. If a substantial reduction in duty is granted in the trade agreement with one country,
bargaining power with the other country is lost. To avoid such embarrassment, simultaneous negotiations of two
agreements can be attempted. More often a split concession is granted: that is, a small reduction in duty is made in the
agreement with the first country and an additional reduction in the agreement with the second country. By this procedure
bargaining power with the second country is preserved...” (p. 23).

6Evidently, the form of forward manipulation experienced by the Europeans was so destructive to meaningful agreements
that it prevented the sorts of issues confronted by the United States under the RTA from even arising.
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Tasca (1938) also emphasizes the importance of the various withdrawal clauses in this regard:

“If the major benefits of a duty concession fall to a third country and ‘in consequence thereof an unduly large
increase in importation’ takes place, the contractants may withdraw the concession or impose a quantitative restriction
upon imports of that item. Concessions are granted by the United States only after careful study in order to gauge the
effects upon the whole economy; if these calculations should fail, then there exists a remedy in resort to this clause. But
what is more significant, this withdrawal clause forestalls any third country from reaping any considerable benefit from
a concession which might in any manner lessen its incentive to promulgate a pact with the United States...” (p. 146)

Evidently, the practice of granting split concessions became the most frequent “on equilibrium path”
manifestation of forward manipulation under the RTA, while the threat to withdraw or modify a concession
was seen as providing an important “off equilibrium path” means of maintaining bargaining leverage for later
negotiations. Notice, too, that while not emphasized by writings at the time, it is clear that the strategy of
offering split concessions is an example of foot-dragging. In the analysis that follows, we confirm that
forward manipulation can arise in the form of foot-dragging and that it can lead to inefficiencies, and we
highlight the importance of opportunities to modify or withdraw earlier agreements in mitigating the

inefficiencies associated with the forward manipulation problem.

Summarizing, we may conclude that tariff bargaining under the RTA exhibited a number of central
features: the approach to tariff bargaining was decidedly bilateral, and was chosen only after governments
had considered, attempted, and ultimately rejected multilateral tariff bargaining; backward stealing and
forward manipulation were at the heart of prominent issues that influenced the design and implementation
of the RTA along important dimensions; and unconditional MFN, the chief supplier rule, split concessions
and withdrawal/modification clauses were understood to be central to the operation of bilateral tariff

bargaining under the RTA.

The GATT/WTO adopted the essential approach embodied in the RTA, namely, an approach that
envisioned bilateral and sequential tariff bargaining subject to unconditional MFN. Our brief review of the
history leading up to the RTA illuminates the potential for backward stealing and forward manipulation
problems to arise in such a bargaining environment, and suggests that the success of the GATT/WTO as a
negotiating forum may hinge on its ability to address these problems. Moreover, as we have explained, at
a basic level a number of the central design features of the RTA were themselves meant to address issues
relating to backward stealing and forward manipulation. With this background, we now turn to a formal
analysis of the backward stealing and forward manipulation problems, and assess the extent to which

GATT/WTO rules can be interpreted as helping governments overcome these potential impediments.



3. The Model

3.1 The Basic Setup

We consider a perfectly competitive general equilibrium environment. We assume that country A
exports good y to countries B and C in exchange for imports of good x from B and C. Country A may levy
an MFN import tariff 4, while countries B and C may each levy their own import tariff, t2 and 1€,
respectively.” We adopt the convention that ¥ represents one plus the ad valorem import tariff of country
j, and we let © denote the vector of tariffs {t%,t5,t¢}. Country A may also make direct (consumption)
transfers to country B and/or country C. We denote the (positive or negative) transfer from Ato B by ¢ 2 and
from A to C by ¢ €, measured in units of good y. The total net transfers made from A to its trading partners

is then 74=¢B+¢ €, and we let # denote the vector of transfers {#4,¢2¢€}.

Provided that country A’s (MFN) tariff does not prohibit trade with either of its trading partners B
and C, there will be a common exporter price for good x in countries B and C, and we denote this price by
P.. The export price for good y in country A is denoted by PyA. We may define the ratio of “world” prices
(relative exporter prices) as P Wsz*/PyA. We refer to P* as the world price or the terms of trade between
country A and its trading partners B and C. Similarly, we let PfEPJ{/Pj denote the price of good x relative
to the price of good y prevailing locally in country je{4,B,C}. We refer to P/ as the ratio of local prices

in country j. With non-prohibitive tariffs, international arbitrage links world and local prices:
PA=tip»=p4tiP"), P/=P"/¥=Pi(¥,P") for je{B,C}.

We assume that the international transfers have no secondary burden or blessing (i.e., that they do not affect
the equilibrium terms of trade).® In each country, the sum of net transfers and tariff revenue is distributed to

consumers in a lump-sum fashion.

For any world price, each country’s trade must balance in light of its net transfers:
(1) P*MA =E4 -4, and M/ -t/ =P"EJ; je{B,C},
where M’ and E’ for je{4,B,C} denote, respectively, imports and exports for country j. We assume that

transfers are never so large as to cause a country to export or import both goods (i.e., we do not allow a

country’s transfer to be larger than its trade in good y). Market clearing determines the equilibrium world

7In this 2-good MFN environment, countries B and C have no basis for trade between them.

Thisisa strong assumption, and so we emphasize that while it simplifies our analysis, it is not critical for our results.
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price as a function of the vector of tariffs . With P"(t) denoting the equilibrium terms of trade, the x-

market clearing condition is given by:

@  MAPALP)P" Y = EBPE(<EP"),P Py + E P °(EP"),P 1 9,

where we now express imports and exports as explicit functions of local and world prices and transfer levels.
The y-market is assured to clear at P”(z) by (1)-(2). We assume that the Marshall-Lerner stability conditions
are met globally (ensuring a unique P* given t), so that an inward shift of a country’s import demand curve

improves its terms-of-trade, and that the Lerner and Metzler paradoxes are ruled out, so that dP"/9t4<0,
dP 4/dv*>0, 3P"/3¥>0 and dP’/dv¥<0for je{B,C}.

With P held fixed, a change in P* or ¢4 can affect M4 only through the effect on A’s national
income. But the income effect of a small change in 2", measured in units of good y, is given by the import
volume M“. With analogous observations for B and C, we thus record the following structure on each

country’s trade function (subscripts denote partial derivatives):
(22) My =M*xM; E,=E®Ej; and E;=E<E,.

Finally, we represent the objectives of each government as a general function of its local prices, its
terms of trade, and the net transfers it grants or receives. In particular, we represent the welfare of the
government of country j by W/ (P/(¥,P"),P" /) for je{4,B,C}. We place the following basic restrictions
on these objective functions. First, under analogous reasoning to that which leads to (2a), we impose the

following structure on each country’s objective function:
(3) W;WEMAX W, Wﬁsz Bx W, and WISWEE X

As before, this structure reflects the link between direct international transfers and the income effects of
changes in P”. And second, we assume that, holding its local prices and its terms of trade fixed, each
government would prefer an increase in net transfers toward it: Wtﬂ<0; WtBB>O; Wtcc>0. Under (3), this
implies as well that, holding its local prices and its net transfer fixed, each country would prefer a terms-of-
trade improvement: W;ﬁ’w<0; W§w>0; Wﬁcw>0. As we have argued extensively elsewhere (see Bagwell and
Staiger, 1999), by leaving government preferences over local prices unspecified, our representation of
government objectives is very general and is consistent with national-income-maximizing governments as

well as governments that are motivated by various political/distributional concerns.

Our three tariffs and two transfers provide one degree of freedom in achieving any level of welfare
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for the three governments. This means that any welfare triple can be achieved with an arbitrary market-
clearing world price or with any one instrument set at an arbitrary level. As this feature is important later,

we record it in the following lemma (proved in the Appendix):

Lemma 1: Any welfare triple can be achieved with an arbitrary market-clearing world price or with any one

instrument set at an arbitrary level.

3.2 The Efficiency Frontier
Defining W(x,t/)=W (P I(¥,P"(%)),P"(%),t/), we may now characterize the efficiency frontier. We
define the efficiency frontier with respect to the governments’ own preferences, and it is characterized by the

set of solutions to:
Max (5, WA (Tt 4=t B+1 )
s.t. WB(tt B W, W(z,t )W,

where 7= and W denote the welfare of the governments of countries B and C, respectively, evaluated at
the efficient policies. The five first-order conditions that characterize the efficient selection of {t,r 8¢},

given WE and W, can be written as:®

A B C A B (o} A B (e}

Wi Wi WS Wi Wh W5 Wi W Wi oo

4) = 0; = 0; = 0;
C A B C A B C

Wh Wh o W

Wia W e
WB(t,tB) = WPE; and WS(z,t€) = WE.

In words, efficiency condition (4) states that, for j=4,B,C respectively, a small change in ¥ which is

accompanied by the change in # 2 that keeps B indifferent and the change in ¢ € that keeps C indifferent must

keep A indifferent as well.

Throughout the paper we restrict our focus to efficient policy combinations that call for tariffs
positioned below the reaction curves of each country, and we ask whether such policy combinations can be
implemented as equilibria of specific bargaining games. This below-the-reaction-curves restriction comes
with little loss of generality. In each of the games we consider -- as in GATT/WTO negotiations --
governments agree to bind their tariffs at specified levels, and these bindings then place upper limits on

permissible tariff choices. As a consequence, any efficient combination of policies that required at least one

%\We assume throughout that W/ for je{4,B,C} is everywhere (twice) differentiable and globally concave.
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country to set its tariff above its reaction curve would be unattainable in the bargaining games we consider,
provided only that subsequent to the conclusion of negotiations each government is permitted (as we assume)
to set its tariff unilaterally subject to the constraint that it does not exceed its negotiated tariff binding.
Efficiency might be achieved with a subset of countries on their tariff reaction curves, but the unilateral nature
of the tariff commitments that efficiency would require of the remaining countries is at odds with the
“reciprocal” nature of GATT/WTO tariff negotiations.’® Rather than make these arguments repeatedly
throughout the paper, we focus from the beginning on efficient policy combinations that call for tariffs

positioned below the reaction curves of each country. We record this restriction as:
(Al) dW’ldv>0, je{4,B,C}.

In addition to (A1), we restrict our focus as well to efficient points that satisfy:
(A2)  sign(dWB/dv?) = sign(dW S/dt?).

At an efficient point satisfying (A2), B and C agree on the direction (if any) that each would like t# to move.
Exploring cases where the incentives of B and C are opposed might also be of interest, but the aligned case

is a natural starting point for analyzing MFN tariff bargaining between A and each of its trading partners.

We treat (A1)-(A2) as maintained assumptions throughout the paper that define the relevant region
of the efficiency frontier. These assumptions imply the direction in which each government would prefer

each policy to move beginning from an efficient point. In the Appendix we prove:

Lemma 2: At any efficient point, the following restrictions apply:
@) dW’/dv>0, jc{A,B,C};

(R1) (i) dWildr'<0, dw*/dv<0, je{B,C};
(@) dWldv>0, j\e{B,C}.

3.3 The Bargaining Structure
In the following sections we explore whether the efficiency frontier can be reached in a variety of
specific bargaining environments. Common across these environments is the feature that negotiations

proceed bilaterally and sequentially under MFN. As we noted in the Introduction and discussed further in

99ne reason for the reciprocal nature of GATT/WTO tariff commitments is to increase compliance with the negotiated
commitments. In particular, enforcement in the GATT/WTO is achieved primarily through the threat of withdrawal of negotiated
tariff commitments (see Bagwell and Staiger, 2002, and Bown, 2004), a threat that would be unavailable to a country that was already
on its reaction curve. While we abstract from such enforcement issues in our formal analysis here, they provide an additional reason
for our below-the-reaction-curve focus.
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section 2, bilateral tariff bargaining under MFN is a staple of the GATT/WTO whose antecedents date back
to the bilateral tariff bargaining procedures under the RTA. Figure 1 illustrates the basic structure of the
sequence of bargains for the governments of countries A, B and C. According to our economic model,
exporters from countries B and C sell into A’s market, while exporters from country A sell into the markets
of B and C, but B and C do not trade with each other. As a consequence, Figure 1 depicts a sequence of
bilateral MFN market access negotiations, first between A and B over the tariffs each controls and the transfer

between them, and second between A and C over the tariffs each controls and the transfer between them.

4. Backward Stealing and Bargaining Inefficiencies
According to Lemma 2, any point on the efficiency frontier must satisfy (R1), and under (R1)

efficiency condition (4) implies:

W who o W
(5) - y =0> - y > _—j for J,\]e {B,C} )
W‘Ej er W‘Ef

where we use dt4/dt/=1 for je{B,C}. With ¥ on the vertical axis and #/ on the horizontal axis, Figure 2
depicts the “lens” implied by (5). As Figure 2 illustrates, beginning from any efficient policy combination,
the governments of country A and either of its trading partners can enjoy mutual gains — at the expense of
the government of the third country — if A’s transfer to this trading partner is increased slightly above the
efficient level (denoted #%) and the trading partner’s tariff is reduced slightly below the efficient level

(denoted #F). We summarize this observation with:

Lemma 3: Atany point on the efficiency frontier, and for 7,\je {B,C} , it is possible to reduce ¥ and increase ¢/

so as to increase W4 and W/ at the expense of WV,

The lens described in Lemma 3 is significant, because it signals the broad potential for a “backward
stealing” problem when governments negotiate bilaterally and sequentially, even when those negotiations are
constrained to abide by MFN. This problem admits a simple interpretation: in effect, with no change to its
own tariff whatsoever, the government of country A can use its transfer policy to “pay” one of its trading
partners to liberalize and generate a beneficial improvement in A’s terms of trade, all at the expense of the

third country.'*

1) emma 3 is related to Propositions 5 and 8 of Bagwell and Staiger (2005). As we discuss further in Section 8, in that
paper we did not allow governments to make bilateral international transfers. Proposition 5 of that paper established in a
discriminatory tariff environment that any efficient tariff vector produces a “lens” that can be entered into by A and j through mutual

13



We now define the Basic Sequential MFN Game or, for short, the Basic Game. In stage 1 of this
game, country A makes a take-it-or-leave-it proposal to B concerning tariff bindings (i.e., permissible upper
bounds on applied tariffs) 4 and T2, as well as a transfer from A to B, 1. Then, in stage 2, country A
makes a take-it-or-leave-it proposal to C concerning bindings T4 (with the stage-2 binding T set no higher
than its stage-1 level ¥4) and T€, as well as a transfer from A to C, 1€. The Basic Game has the following

features:

Stage 1: A proposes {fA,EB,t_B} , Which B accepts or rejects.
Stage 2: If B accepts, A proposes {T4<%4,7¢,t}, which C accepts or rejects. If B rejects,

A proposes {T4,7,+€}, which C accepts or rejects.

The Basic Game is illustrated in Figure 3.*> Here and throughout the paper, we assume that, subsequent to
the conclusion of negotiations (e.g., after stage 2 of the Basic Game), each government sets its applied tariff
unilaterally and simultaneously with the other governments subject to the constraint that it does not exceed

its negotiated tariff binding(s).

We impose a global “stability” condition on tariff reaction curves to rule out the existence of
“unstable” Nash equilibria.*® Denoting j’s best-response tariff function by #&(-) for je {4,B,C} (and recalling
that subscripts denote partial derivatives), this stability condition is recorded in:

(A3) Each country’s best-response tariff function everywhere satisfies “reaction-curve stability,”

iRr_jR iR__kR. iRr kR _kR_JjR.
T[T T, T, ] + Tl + T T
Gylre moto] — TI:[ Tl ke .Gy,

In words (A3) ensures, for example, that binding A’s tariff below its reaction curve could not induce changes

ie., 1>

reductions in the (discriminatory) tariffs that they apply to one another’s imports. Proposition 8 of that paper showed that the MFN
restriction can reduce, but cannot eliminate, the possibility of a lens, in the particular sense that the existence of a lens is confined
to a subset of points on the efficiency frontier when the MFN restriction is imposed. What Lemma 3 above implies is that even this
limited effect of MFN on the existence of a lens is undone when international transfers are possible. This is because the possibility
of joining MFN tariffs with bilateral international transfers effectively allows governments to replicate what is achievable with
discriminatory tariffs alone. This implication may itself be of some independent interest, because it suggests a possible note of
caution regarding the often-stated proposals to make direct international transfers an explicit part of the GATT/WTO system (see
Kowalczyk and Sjostrom, 1994, for a particularly forceful statement of this proposal, and also Bronckers and van den Broek, 2005).

21 subsequent sections, we introduce notation for and discuss in detail the payoffs that are received when some or all of
A’s proposals are rejected. For the present section, we need only note that the payoff for C when B accepts and C rejects is
independent of the specific proposal that C chose to reject.

13We assume that an interior Nash equilibrium exists in which each country trades in its “natural” direction, i.e., in the

direction that would prevail absent tariffs. As Dixit (1987) observed, autarky Nash equilibria may exist as well. In the event that
B and C reject A’s offer, we assume that the interior Nash equilibrium is played, with j then receiving welfare W~ for je {4,B,C}.
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in the best-response tariffs of B and C which, together, would induce an even greater reduction in A’s best-

response tariff. As with (Al) and (A2), we treat (A3) as a maintained assumption in what follows.

Analysis of the Basic Game is made complicated by the fact that governments negotiate tariff
bindings, which only place upper limits on their applied tariffs. We therefore describe at this point only the
subgame which is featured in our next result, namely, the subgame in which both B and C accept A’s
proposals. When both B and C agree, we denote the tariffs applied under the (full) agreement by rAer(E,t_),
tB=tB(T,f), and t€=tC(7,¢). The tariffs ©, ©& and <€ are defined by the first order conditions

6)  Wi4+A=0;  Wi+AE=0;and W c+AC=0,

evaluated with £Z=¢® and # €=+, and where 24, A8 and AC are the Lagrange multipliers on the constraints
<74, tB<T8 and 1°<TC, respectively. By (6), v =min{T4tR(t8,7C,+")} is the applied tariff for A, B’s
applied tariff is t®=min{T2,t88(t4,1,t>)}, and C’s applied tariff is t€=min{TC,tR(x4,t5)}. In this
subgame, the payoffs for A, B and C, are respectively w 4(T,£)=W4(t4,t5,1,t"), w B(T,6) =W (14,78 1t D),
and w (%)= W S(v4,28,5,t ).

We focus on Subgame Perfect Equilibria (SGPE) of the Basic Game. We will say that the outcome
is efficient (inefficient) when the payoffs correspond to a point on (off) the efficiency frontier. Under (Al),
we are interested in points on the efficiency frontier where each country’s (applied) tariff is constrained to
lie below its reaction curve. Clearly, achieving such a point as the outcome of the Basic Game requires that
A reach agreement with both B and C, and at such a point each country’s applied tariff is then set equal to
the level of its binding, or #/=/ for je{4,B,C}. From our description of the subgame just above, we must
then have w 4T,0) =4t ™), w B@0)=WEE,t7), and w T,£)=W °(%,t ©). Hence, we ask whether there
exists a SGPE of the Basic Game in which the associated choices of (E,t_) imply a triple
(WA, W BT, W €z, ©)} that is efficient. We prove in the Appendix:

Proposition 1: There does not exist a SGPE of the Basic Game in which the outcome is efficient.

This result may be interpreted as follows. Starting from stage-2 choices that would achieve the
efficiency frontier, A and C can do better for themselves if C liberalizes further (i.e., reduces T€). C’simport
liberalization benefits A by increasing the price of A’s export good on world markets, and A can compensate
C for C’s implied welfare loss with an increased transfer to C (i.e., increased t_c) while enjoying the gains
from higher export prices against B. Hence, efficient outcomes are precluded by the backward-stealing

problem identified in Lemma 3.
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Finally, we observe that, while we have derived Proposition 1 in a take-it-or-leave-it bargaining
context, it is clear from Figure 2 (with j=C) that the proposition holds in more general bargaining
environments as well, provided only that the stage-2 bargain between A and C is efficient (i.e., exhausts all
feasible gains from cooperation in that stage) and therefore leads to a tangency between the indifference

curves of A and C in Figure 2.

5. Forward Manipulation and Bargaining Inefficiencies
Backward stealing prevents efficient outcomes in the Basic Game analyzed in the previous section.
Suppose, then, that a “security constraint” were introduced into the Basic Game, wherein the governments
of countries A and C were prevented from reducing the welfare of B with their negotiations. (We postpone
the question of how such a constraint might be maintained until section 7.) Could governments achieve
efficient outcomes in this augmented bargaining game? In this section, we show that the answer to this
question is generally “No.” More specifically, we identify an incentive for “forward manipulation” that can

keep governments from the efficiency frontier.

To accomplish this, we impose on the Basic Game the following security constraint: any agreement
reached in stage-2 between A and C must leave B at least as well off as it would be if instead the negotiations
between A and C ended in disagreement and only the stage-1 agreement were implemented. Under this
security constraint, there certainly can be no backward stealing. Hence, we say that a stage-1 agreement
between A and B is secure against backward stealing if and only if, following an agreement between A and

B in stage 1, any agreement between A and C satisfies this security constraint.

In order to formalize this constraint, we must define B’s payoff in the subgame of the Basic Game
where B accepts and C rejects. In this subgame, there is no transfer between A and C, and C does not agree
to bind its tariff, while A and B agree to bind their tariffs and agree as well to a transfer between them.
Hence, in this subgame, C selects its best-response tariff, t%, to the tariffs applied by A and B under their
agreement. We denote the tariffs applied by A and B under their agreement by t4¢=t4(4,75+%) and
tBC=BC(z4TE 1) respectively. The three tariffs t€%, ¢ and t2'C are defined by the three first order

conditions
7 we=o; Wird°=0; and W +APC=0,

evaluated with #3=¢” and ¢ €=0, and where A4\C and AB‘C are the Lagrange multipliers on the constraints
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<74 and tPC<TE, respectively.™ By (7), t4C=min{t4,t/R(tE'C,t® ¢ ®)} is A’s applied tariff, and B’s
applied tariff is t®C=min{T5tBR(AC,tR 7)) . In this subgame, then, B receives

WwBC(#4, T8 t B)= 7 B(x4\C tB'C 1R + B)  \We may now state the security constraint formally:

©  wrEwBETEe D).

We next define the Secure-Contract Game. In stage 1 of this game, country A makes a take-it-or-
leave-it proposal to B concerning bindings 4 and T2, as well as a transfer from A to B, 12 Then, in stage
2, country A makes a take-it-or-leave-it proposal to C concerning bindings T4 (with the stage-2 binding 74
set no higher than its stage-1 level ¥4) and T, as well as a transfer from A to C, t_c, subject to ensuring that
any agreement reached in stage 1 is secure against backward stealing. The Secure-Contract Game has the

following features:

Stage 1: A proposes {#4,75,+%}, which B accepts or rejects.
Stage 2: If B accepts, A proposes {T4<t4Tt}, where w2(T,)>wB°(%475,t"), which C

accepts or rejects. If B rejects, A proposes {?A,Ec,t_ C} , Which C accepts or rejects.

We introduce a second “stability” condition for the best-response tariff functions:

(A4) Each country’s best-response tariff function everywhere satisfies “terms-of-trade stability,”

95" opY 5" [‘Cll,e+‘l.'l§‘5k,le] ap" [‘Ck,l-e+‘l7]31»e‘l.j,~]

e, (L)L P "< T P T 7 T forizjke{4,B,C}.
o od  ov 1 ot 15

Inwords (A4) ensures, for example, that the drop in the market-clearing terms-of-trade implied by a reduction

in B’s tariff below its reaction curve would not be completely reversed by the best-response tariff adjustments

of A and C that B’s tariff reduction would induce.

To characterize the SGPE of the Secure-Contract Game, it is useful to begin by considering the
disagreement welfare levels in this game for the governments of countries B and C, in the event that A

reaches agreement with the other trading partner.

For B, this disagreement welfare is determined by the equilibrium of the stage-2 subgame between

A and C that follows stage-1 disagreement between A and B. In this subgame there is no transfer between

Ywhen it is clear from context, we let w/® denote j’s best-response tariff to the applied tariffs of A and \j when #7/=0 for
JV€{B,C}.
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A and B, and B does not agree to bind its tariff, while A and C agree to bind their tariffs and agree as well
to a transfer between them. Hence, in this subgame, B selects its best-response tariff, 28, to the tariffs
applied by A and C under their agreement. We denote the tariffs applied by A and C under their agreement
by t8=148(T47Ct ) and T8=18(T4,7t ), respectively. The three tariffs 28, t48 and T are defined

by the three first order conditions
9)  W5=0; Wi+A*¥=0; and  Wc+A%=0,

evaluated with #2=0 and ¢ =+, and where A48 and A8 are the Lagrange multipliers on the constraints t48<4
and tCB<TC, respectively. By (9), tE-min{T4TRTR 1) is A’s applied tariff, and
T8 -min {TC1R(AB tBR Y is C’s applied tariff.  In this subgame, then, B’s payoff is
wBD(TATC  C)= W B(vAB tBR OB 1B=0) . Letting A’s equilibrium stage-2 proposal to C in this subgame be
denoted by {?‘\BEC\B,;C\B}, and observing that C will accept the equilibrium proposal, B’s disagreement
welfare in its stage-1 negotiation with A is then given by wBPEA8,78 28y 5 For future reference, we
denote B’s disagreement welfare by weP. Importantly, as viewed from stage 1, PP is tied down by the
requirement of subgame perfection, and A therefore has no means by which to (credibly) manipulate B’s

disagreement welfare to its own advantage.

Circumstances are different, however, for the government of country C. Its disagreement welfare
is  wPERATE )= C(ACPC 1R C=0).  Recalling that t4C=min{t4,t4R(t5C 1R )} and
t8C=min {T,tBR(t4'C,tR t P)} | the key point is that C’s disagreement welfare level depends on the stage-1
agreement reached between A and B and hence, in contrast to B, A can (credibly) manipulate C’s
disagreement welfare to its own advantage with its stage-1 policy proposal to B. We now present the next

Lemma, which is proved in the Appendix and summarizes the important properties of w P

Lemma 4 : wPE4 T8 2= S(#478,1R 1C=0) for #4<t4R(tB'\CtR ) and TB<tBR(tAC,tR ) and for
any such (¥4,72) that, together with t%, fails to drive C to autarky, w “P(#4,T ,t ) is strictly decreasing in

%4 strictly increasing in T2, and independent of ¢°.

In effect, with disagreement placing C on its reaction curve and for any #4<t*R(zBC1®:%) and

376 see that C will accept A’s equilibrium proposal, observe that this is assured provided that there exists an agreement
between A and C that beats Nash (for them) when B has not agreed with A, and B is therefore on its tariff reaction curve. Under
(A4), the following agreement accomplishes this. (i) Set T¢ slightly below C’s Nash (and reaction curve) tariff level, and set T4
above A’s resulting best-response tariff level. This creates a second order loss for C, and by (A4), it worsens the terms of trade for
B and improves the terms of trade for A. Since both A and B remain on their reaction curves, B suffers a first order loss while A
enjoys a first order gain (this can be established as in the Appendix proof of Lemma 4). (ii) Set t¢ slightly positive, to offset the
second order loss of C, and preserve A's first order gain.
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TB<tBR(tAC tCR 1 B) that fail to drive C to autarky, C’s disagreement welfare falls with a small adjustment
in either 4 or T that lowers the implied world price P*(%4,72,t®). For future reference, we denote by
Pcwa the world price that must prevail when C disagrees if its disagreement welfare is driven to the minimum

(autarky) level, which we denote by Vf’iDm

We wish to explore the conditions under which the SGPE of the Secure-Contract Game lead to
efficient outcomes. To this end, consider any stage-1 proposal {T:A,EB,t_B} that would induce in the Secure
Contract Game a point on the efficiency frontier {WAE,WBE,WCE} for which Vf/CE>Vf/fl.i. This proposal must
satisfy

(10a) wBEAES) = W*F > WP, and
(10b) wPERA P = W,

The first part of condition (10a) states that the security constraint must hold with equality: if it held with strict
inequality there would be room for backward stealing according to Proposition 1. The second part of
condition (10a) states that B must receive at least its disagreement welfare level. And the condition in (10b)
must hold, since otherwise either C would reject A’s stage-2 offer (if “>") or A could reduce the transfer to

C in its stage-2 offer and do better (if “<*). In addition, this proposal must satisfy
(1)  H<eREPRY) andlor  TE<eBR(TACR ),

Otherwise, the proposal could not induce a point on the efficiency frontier.*

We prove in the Appendix:

Proposition 2: Under (A4), there does not exist a SGPE of the Secure-Contract Game in which the outcome
is (generically) efficient and WCE>V?/Cm§I.

1810 see this, suppose that (11) is violated so that #4>t48(tBC,tR %) and T821BR(tAC,tR %) In this case, if C were to
disagree in stage 2, A’s stage-1 proposal would implement the Nash tariff equilibrium under the transfer t”. Moreover, to satisfy
(10a), the implied world price under the stage-1 proposal must be the same as the world price implied by the full agreement: if the
world price were to move against B in the full agreement, B would be hurt as long as it remained on its reaction curve, and hurt
further once it was held below its reaction curve by T2, and so (10a) could not hold for world price movements in this direction; if
the world price were to move in B’s favor, B would benefit as long as it remained on its reaction curve, and could be hurt by further
world price movements in this direction once it was forced below its reaction curve by T2, but satisfying (10a) in this fashion would
be inconsistent with efficiency and (A1) and (A2). So the (Nash) world price implied under the stage-1 proposal is also the world
price implied under the full agreement. Finally, according to (A1), we must have B’s applied tariff rise from its (Nash) level under
the stage-1agreement to the efficient level T2, This implies, then, that the transition from the stage-1 agreement to the full agreement
describes a movement from the Nash tariff equilibrium (under the transfer tB) to a point on the efficiency frontier, in which (i) the
world price remains unaltered, (ii) B’s tariff is raised, and therefore (iii) B’s trade volume is diminished. But it is easy to demonstrate
that achieving a point on the efficiency frontier at the Nash world price is inconsistent with a drop in B’s trade volume.
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Intuitively, beginning from proposals that efficiently deliver WP and WCE if W~ WCD then (11) and (A4)
together ensure that there exists (generlcally) an adjustment in ¥4 or T2 which reduces C’s payoff and, along

with adjustments in £2, T4, T, and ¢, improves A’s payoff.

Evidently, efficiency in the Secure-Contract Game requires that foCE=W_/fng, and this requirement
places rather extreme demands on the environment within which the Secure-Contract Game can deliver
governments to the efficiency frontier. In particular, with T2 tied down by the combination of policies to
which A must navigate to achieve this outcome, it must then be feasible for A to position £4 so that C faces
autarky if it rejects A’s stage-2 proposal.*” If this cannot be accomplished with a choice of %4, because for
example accomplishing this would require A to set an applied tariff T4\ that was above its best-response
level, then A cannot both give C its minimal payoff W_/Cmi’; and achieve efficiency, and in this case Proposition
2 indicates that A will find it desirable to sacrifice efficiency in order to lower C’s payoff toward V?’Cmﬁ. More
generally, Proposition 2 suggests that governments will achieve efficient bargaining outcomes in the Secure-
Contract Game under some special circumstances, but under many plausible circumstances the outcome of

the Secure-Contract Game is inefficient.

The source of inefficiency identified in Proposition 2 arises from A’s desire to use its stage-1
negotiations with B to position itself more favorably for stage-2 negotiations with C by sticking C with a less-
favorable disagreement point. Figure 4 illustrates. With 4 on the vertical axis and ¢® on'the horizontal axis,
we consider a stage-1 proposal under which it would be “feasible” to achieve efficiency, i.e., a stage-1
proposal {t¥7%, el } thatwould induce in the Secure-Contract Game the efficient point {Vf/’E Vf/BE Vf/CE} with
WPE=w?P and W WCD We have observed that attention may be restricted to stage-1 proposals that satisfy
(11), and for purposes of illustration we assume that rAf<1:AR(1:B\C CR ™ and TE<tBR(tAC TR /.
According to Proposition 2, A would not choose 4 and 7 if it chooses ™. We wish to illustrate in this
case that it is always possible for A to raise its welfare by proposing #>%. To understand why, let us fix T2
at ™ and consider varying the proposed ¥4 and ¢> around ¥ and %, respectively, so as to hold
wBC(E4 T ¢P) fixed at WP . Under the security constraint, B will accept any such proposal. Further, let the
stage-2 proposal of {T4TC,tC} that is associated with any {£47%t”} maximize W4(T,t™) subject to
WETtD)=wBCEATE %) and W (Tt )=w PEAT¥ %) and T4<%4. Clearly, C will accept the stage-2

Y\ore specifically, achieving W WC requires that C face its autarky terms-of-trade P , in the event that it rejects
A’s stage-2 proposal, and therefore, by (A3) and (A4) and maintaining our focus oni interior Nash equnlbrla a stage-1 proposal that
achieves eff|C|ency requires that 1:"<1:BR(1:"\C CR £®). As a consequence, T2 and 7”° must be consistent with efficiency and satisfy

WoPEEEP )P = W by (10a).
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proposal, and so by construction the welfare level for A associated with WA(E,t_A) is attainable in the Secure-
Contract Game. In effect, then, with T2 fixed at T, any change in 4 and 1 implies by this construction
an associated change in {?‘,Ec,t_ c}, and Figure 4 depicts the welfare consequences of these associated

changes.

Consider, then, the indifference curves associated with W4(T,t%), W2(@,t%) and W Szt ) under
this construction which pass through the efficient point (%4, ;Bf) in Figure 4. C’s indifference curve is
horizontal through this point, since W S(z,¢ ©)=w CE4T,%) is strictly decreasing in £ but independent
of ° by Lemma 4. B’s indifference curve through this point could have positive or negative slope (it is
depicted in the figure with positive slope) but, importantly, it cannot be horizontal, since
Wt %) =wBEA T %) is strictly increasing in #°. Therefore, the indifference curves associated with
WBT,t?) and W (T, C) are not tangent to each other as they pass through the efficient point (¢, %) in
Figure 4, and as a consequence, by efficiency condition (4) A’s indifference curve cannot be tangent to either
B’s or C’s indifference curve at this point. Moreover, A’s indifference curve must be flatter than B’s at this
point, since otherwise a “downward” lens would exist between the indifference curves of A and B into which
A and B could move and all three governments would gain, contradicting the efficiency of this point.
Therefore, as Figure 4 depicts, there is an “upward” lens created by the indifference curves of A and B at this
point, implying that A can gain by raising €4 above ¥ and adjusting t? to maintain B’s welfare. A’s gain

from this maneuver comes at the expense of C’s welfare (and multilateral efficiency).*®

We observe that this logic is related to a concern about the “foot-dragging” maneuver for handling
“free-riders” as this maneuver was described in the Introduction and further discussed in section 2. According
to this concern, country A might be induced under MFN to offer “too little” in the way of trade liberalization
to its early negotiating partners, in order to maintain its bargaining position for later negotiations. Proposition
2 provides a formal justification for this concern, and Figure 4 illustrates the foot-dragging incentive to

maintain %4 above its efficient level.

In summary, Proposition 2 indicates that the Secure-Contract Game can deliver efficient bargaining

Bas noted, Figure 4 illustrates the case where W= and Vf/CE>Vf’Cmﬁ. If there exists a (#¥,7) under which it is
feasible to efficiently deliver WE=" and W= in the Secure-Contract Game, then at this point there is no lens between A
and B. For example, in the case where TAf<rAR(rB\C,?&,;Bf) and TH<tBR(t4C, 1R %) a small change in %4 and an accompanying
change in ¢ that left B indifferent would leave C indifferent as well (C would be indifferent to any small change in 4 and ¢~ by
the first-order condition that defines Wcm.fl), and so by efficiency condition (4) A’s indifference curve must be tangent to B’s

indifference curve as well in this case.

21



outcomes only in a very limited set of circumstances. In the circumstances where inefficiency arises, this
inefficiency is associated with forward manipulation. In the next section, we consider how this new source

of inefficiency might be handled.

6. Preventing Forward Manipulation through GATT/WTO Rules

One way to correct the inefficiency associated with forward manipulation is to eliminate the
possibility of forward manipulation itself. In principle, this might be achieved by introducing renegotiation
opportunities, provided that these renegotiation opportunities are sufficiently “sweeping” so that they separate
C’s disagreement payoff from the stage-1 determination of {TA,EB,t_ B} . Asdiscussed in section 2, during the
United States experience with bilateral MFN tariff bargaining under the 1934 Reciprocal Trade Agreements
Act, the threat to withdraw or modify a concession granted to an early negotiating partner was seen as
providing an important “off equilibrium path” means of maintaining bargaining leverage for later negotiations

with other countries, and it may have reduced to some extent the reliance on foot-dragging for this purpose.

The GATT/WTO explicitly provides for renegotiation. This is true both within a multilateral round
of negotiation, when agreements reached between negotiating pairs early in the round are viewed as tentative
and may be revisited if subsequent negotiations with other partners do not go as expected (e.qg., Jackson, 1969,
p. 220), and it is also true outside of multilateral rounds, where explicit renegotiations of previous agreements
are permitted (e.g., Jackson, 1969, pp. 229-238). Just how sweeping these renegotiating opportunities are

is a question of degree, and presumably depends on circumstances.

In this section, we consider whether introducing sweeping renegotiation possibilities into the Secure-
Contract Game can solve the forward manipulation problem and lead (in the presence of the security
constraint) to efficient outcomes. We first describe the novel features of the Contract Renegotiation Game:

Stage 1: A proposes {T:A,?B,t_B }, which B accepts or rejects.

Stage 2: If B accepts, A proposes {T4<#4,7Ct}, where w B(T,)>wB (2475, %), which C

accepts or rejects. If B rejects, A proposes {EA,EC,t_ C} , Which C accepts or rejects.

Stage 3: If B accepts in Stage 1 and C rejects in Stage 2, then A proposes {?",T—B’,t_B ", which

B accepts or rejects.

The Contract Renegotiation Game is illustrated in Figure 5. Notice that we have modeled the renegotiation

stage 3 as arising only if B accepts A’s original proposal in stage-1 (we have also modeled renegotiation as
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arising only if C rejects in stage 2, but this is not crucial).® With this modeling choice, we attempt to capture
the relative ease with which earlier “tentative” agreements can be adjusted within GATT/WTO rounds and/or

earlier commitments can be renegotiated under GATT Article XXVIII between rounds.

In the Secure-Contract Game, the source of inefficiency can be traced to the problem of forward
manipulation, whereby A’s stage-1 proposal to B influences C’s disagreement payoff in its stage-2
negotiations with A. In the Contract Renegotiation Game, this linkage has been curtailed, but it has not been
eliminated. To see this, note that if B accepts A’s stage-1 proposal, and if C then rejects in stage 2, C’s
disagreement payoff will be determined by the renegotiation between A and B in stage 3. In this case, the
details of A’s stage-1 proposal to B are immaterial for C’s disagreement payoff in its stage-2 negotiations
with A, provided only that B accepts A’s stage-1 proposal and therefore “locks in” a stage-3 renegotiation
opportunity with A should C disagree in stage 2. However, if B does not accept A’s stage-1 proposal, then
B has no renegotiation rights with A in stage 3, and so in this case C’s disagreement payoff in its stage-2
negotiations with A will be its Nash payoff. As a consequence, in the Contract Renegotiation Game the
possibility of forward manipulation has been reduced to the question of “bypass”: Might A choose to make
an unacceptable proposal to B in stage 1 in order to bypass B and negotiate with C against a Nash
disagreement payoff? The question of bypass can also be seen to arise with C: Having made a stage-1
proposal that was accepted by B, might A choose to make an unacceptable proposal to C in stage 2 in order

to bypass C and renegotiate with B against a Nash disagreement payoff in stage 3?

To ensure that the bypass problem does not prevent governments from reaching the efficiency frontier
in the Contract Renegotiation Game, an additional condition is needed. To state this condition, consider the
particular disagreement welfare levels in this game for the governments of countries B and C, in the event
that A reaches agreement with the other trading partner. For the government of country B, this disagreement
welfare is determined by the equilibrium of the stage-2 subgame between A and C that follows stage-1
disagreement between A and B. This subgame is identical to that in the Secure-Contract Game, and we
previously recorded B’s payoff in this subgame as wZP(T48, 78 r%)= i B(¢4'8,£BR £CB ¢B=0) , which we
denoted by w2, For the government of country C, this disagreement welfare is determined by the
equilibrium of the stage-3 (renegotiation) subgame between A and B that follows stage-1 agreement between

A and B and stage-2 disagreement between A and C. Denoting A’s equilibrium proposal in this subgame by

¥as Figure 5 illustrates, in the event that (i) B rejects in stage 1 and C rejects in stage 2, or (ii) B accepts in stage 1, C
rejects in stage 2 and then B rejects in stage 3, we assume that the players adopt their Nash equilibrium strategies and earn the
corresponding Nash payoffs.
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(FACTEC P C’s payoff in this subgame is w PFAC,TBC ¢ C)= 7 C(14C 1B\C 1R £C=0), which for future

reference we denote by WP

Importantly, as viewed from stage 1 (stage 2), woP (Vf’CD ) is tied down by subgame perfection, and
A therefore has no means by which to manipulate these disagreement payoff levels to its own advantage.
Bypass, however, concerns the possibility that A might choose to confront a negotiating partner with the Nash
disagreement payoff W7V rather than w’° for je{B,C}.

We now state a sufficient condition to rule out the bypass problem:
(A5)  WP<wBN; PN

Under (A5), the minimal disagreement payoffs for B and C in the Contract Renegotiation Game are given
by w2 and W, respectively, and each of these disagreement payoffs is achieved only when A reaches
an initial agreement with the other trading partner.?® Condition (A5) essentially requires that B and C not be

too asymmetric with A when they participate in a multilateral Nash tariff war.*

We next consider the conditions under which the SGPE of the Contract Renegotiation Game lead to
efficient outcomes. To begin, observe that, under (A5), A can do no better for itself in the Contract
Renegotiation Game than to efficiently deliver W to Band W to C, and so it will choose to do so when

this is feasible. We focus, then, on characterizing these feasibility conditions.

That is, What conditions in addition to (A5) will assure that there exists a stage-1 proposal

2y might be wondered why (A5) is not needed to rule out bypass in the Secure-Contract Game. The reason is that, after
B accepts, A can pin C at a welfare level that is lower than WV, since no further negotiations follow, and so A has no incentive to
bypass B in the Secure-Contract Game.

ZlFormaIIy, for j,\je{B,C} , and with ¢/=0=¢Y, consider the three tariffs defined by W;’A:O, W;j=0 and W’\;fy:O. Country
Jj may be said to be a symmetric participant with A in a multilateral Nash tariff war if the terms of trade implied by these three tariffs
is equal to the terms of trade implied by the Nash tariffs defined by W;,:O for ie{4,B,C} . Intuitively, with country \j positioned
on its reaction curve, when countries A and j are symmetric participants in a multilateral Nash tariff war, neither succeeds in moving
the terms of trade in its favor relative to the terms of trade that would obtain if each chose its tariff “without terms-of-trade
considerations in mind,” i.e, so as to solve W;EO for A and Wj,j=0 for j. With this definition in hand, it may now be seen tArLat, if
Aand j are symmetric participants in the multilateral Nash tariff war, then a bilateral agreement between them could achieve ¥, ,=0
for Aand W7, ;=0 for j while preserving the Nash terms of trade, thereby preserving as well the welfare of \j; but from here A could
do better yet with an alternative proposal that worsened j’s terms of trade below the Nash terms of trade and compensated j with a
higher transfer ¢/, and the lower-than-Nash terms of trade under this alternative proposal would leave \j with a lower-than-Nash
welfare (for the proof that a government positioned on its tariff reaction curve experiences welfare changes that are the same sign
as changes in its terms of trade, see the proof of Lemma 4 in the Appendix). Arguing in this fashion, it can be seen that (A5) holds
if B and C are not too asymmetric with A when they participate in a multilateral Nash tariff war.
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{‘T:A,EB,t_B} that would induce in the Contract Renegotiation Game a point on the efficiency frontier
{WAE,WBE,WCE} for which W?=w?> and WE=w?? By Lemma 1, for T2 fixed arbitrarily, there exists
TATE),T68),t *(38),t (T2} thatachieves (W, W7 =w"° W= ="} . We will say that T3 is consistent
with (A1) and (A2) if (A1) and (A2) are satisfied at {T4(T5),7¢(5),t°(z2),t (z®)} . Then under (A5), the
SGPE of the Contract Renegotiation Game must be efficient if there exists a T2 consistent with (A1) and (A2)
and a ¥>T4(T8) such that wB T8, (TB) =W =w*". When these conditions are met, the stage-1
proposal {#478¢%(T®)} would induce the stage-2 proposal {T4(T5),T5),t(T5)} in the Contract
Renegotiation Game and therefore lead to the payoffs {V;AE,V?’BEJ?’BD,WCE:W_/CD} , and A can do no better
than this. But the required conditions (other than (A5)) are simply those needed to satisfy the security

constraint at the efficient point.

We may therefore state:

Proposition 3: Under (A5), forward manipulation does not impede the attainment of the efficiency frontier

in the Contract Renegotiation Game.

When viewed in light of Proposition 2, Proposition 3 suggests that renegotiation provisions such as
those provided in the GATT/WTO can alleviate the efficiency costs associated with forward manipulation,
in the sense that efficient bargaining outcomes may be anticipated in a wider set of circumstances, at least so
long as these provisions allow for sufficiently “sweeping” renegotiation opportunities as we have modeled
them here. Still, as (A5) indicates, as a general solution to forward manipulation, renegotiation has its limits,
as it may introduce a bypass problem into negotiations in some circumstances (i.e., in the circumstances
where (Ab) is violated).

7. Preventing Backward Stealing through GATT/WTO Rules

We now reconsider and interpret the security constraint imposed in section 5 and maintained
throughout section 6 (i.e., the requirement that w 3(z,£)>w 2C(#4,78,¢ %)). As suggested by our “terms-of-trade
manipulation” interpretation of the backward stealing problem offered in section 4, there is a link between
this security constraint and a requirement that stage-2 negotiations between A and C leave unaltered the
terms-of-trade implied as a result of stage-1 negotiations. This link is suggestive of a role for GATT/WTO
rules inthis regard, because as we have shown elsewhere (Bagwell and Staiger, 1999, 2002) the GATT/WTO
norm of reciprocity can be interpreted as fixing the terms of trade, in the sense that “reciprocal” changes in

market access, i.e., changes that preserve the balance of market access rights and obligations, leave the terms
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of trade unaltered.? Guided by this suggestion, we ask: Is there something in GATT/WTO rules that might

work along the lines of such a security constraint?

To answer this question within our bargaining games, we focus on B’s opportunity to respond to
subsequent negotiations between A and C that upset B’s original balance of market access rights and
obligations in a way that is unfavorable to B (i.e., that worsen B’s terms of trade from the level implied by
B’s agreement with A). In this circumstance, we consider the possibility that B has the opportunity to
respond with a tariff increase above its bound level that restores this original balance (i.e., that restores the
original terms of trade). This opportunity can be seen to exist in the GATT/WTO within multilateral rounds
of negotiation, in the sense that governments may choose to modify or withdraw tentatively offered
concessions when imbalances arise at the conclusion of a round of GATT/WTO negotiations. And it can be
seen to exist as well between rounds of multilateral negotiations, where governments have the opportunity
to seek redress under the “non-violation nullification-or-impairment” provisions contained in GATT Avrticle
XXI1I when they experience nullification or impairment of their market access rights as a result of a
negotiating partner’s subsequent (and GATT-legal) actions. In this section, we seek to capture this
opportunity formally, and ask whether it might serve an analogous role to the security constraint analyzed
above. For concreteness, we focus explicitly on the between-rounds interpretation, and in particular on the

possible role for non-violation complaints in this context.

We introduce B’s opportunity to respond to a non-violation nullification-or-impairment of its market
access rights as follows. First, we define 2" as the level of B’s tariff which, in combination with T4 and
7€, would maintain the terms of trade at the level implied by A’s stage-1 agreement with B. Thus, for
example, in the event that T4 and T bind A and C below their respective reaction curves, t2" is defined
implicitly by P*(T4,t2", 7€) =P"(t4,t#\C,1R) . We then provide B with the opportunity to increase its tariff
binding from an initially agreed-upon level 42 to t8¥ whenever A and C reach a stage-2 agreement that
implies a worsening of B’s terms of trade (i.e., that implies P”(74,45,T©)<P"(+4¢,t5'C,7F)). In this way,
we endow B with the opportunity to restore the original balance of market access rights and obligations

between it and country A if this balance is upset by A’s subsequent negotiations with C.*

22ghirono (2004) provides empirical evidence of this form of reciprocity in GATT/WTO negotiations.

23Formally, we may define the market access that one country affords to a second by the first country’s volume of import
demand for the exports of the second country at a given world price. Hence, the market access that countries B and C each afford
to A at agiven world price p* is defined by their respective import demands at that world price: M4 /(¥,t/;p")=M’(p/(v p"),p*,t’)
for je{B,C} . Similarly, the market access that country A affords to country j is A’s residual import demand for j’s exports — after
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We now describe the WTO-Contract Game:

Stage 1: A proposes {£4,%5,+%}, which B accepts or rejects.

Stage 2: If B accepts, A proposes {T4<%4,7C,t}, which C accepts or rejects. If B rejects,
A proposes {T4T€,t €}, which C accepts or rejects.

Stage 3: If B accepts in Stage 1 and C accepts in Stage 2, then B selects T8<max[1 5 t5M].

Stage 4: If B accepts in Stage 1 and C rejects in Stage 2, then A proposes {t,t?",¢%} , which

B accepts or rejects.

The WTO-Contract Game is illustrated in Figure 6. As compared to the Contract Renegotiation Game, the
WTO-Contract Game displays two differences. First, in stage 2, the security constraint is no longer imposed.
And second, immediately after stage 2 (in the new stage 3), B’s non-violation nullification-or-impairment
response is inserted, permitting B to choose to increase its tariff binding if this is required to prevent A’s

stage-2 agreement with C from eroding B’s terms of trade.*

We seek conditions under which any SGPE of the WTO-Contract Game will achieve a point on the
efficiency frontier. We focus on the feasibility of efficiently delivering w* to B and W to C under (Ab),
since if this is feasible in the WTO-Contract Game then A will surely make proposals that implement it. We
say that it is feasible in the WTO-Contract Game to efficiently deliver w*P and W if and only if there

the other country’s export supply to A has been netted out — at a given world price: MA4(t4,1%,¢5tC;p")=
MA4pA(xip").p*t4) - EVpY(Y,p").p*tY) for je{B,C}. Finally, we define the balance of market access rights and obligations
between A and j that is implied by a vector of negotiated tariffs and transfers at a given world price by
BA(t,t Bt Cp")=[MAI(V,t/;p*) - p*xMA4(z4,1Y,¢ 5,2 €;p*)] for je {B,C}, where all tariffs are evaluated at their applied levels.
With this definition, it is then straightforward to show that two vectors of tariffs imply the same balance of market access rights and
obligations if and only if they imply the same terms of trade. For further discussion of the relationship between the balance of market
access rights and obligations and the terms of trade, see Bagwell and Staiger (2002).

241 the interests of simplification, we have abstracted from a number of the legal/institutional elements associated with
non-violation complaints in the GATT/WTO (see Bagwell, Mavroidis and Staiger, 2002, for a recent discussion of non-violation
complaints in the GATT/WTO). Among them is the notion of what level of market access B could reasonably anticipate it had
attained in its stage-1negotiation with A. Arguably, as the WTO is a forum for bilateral negotiations, it would be unreasonable for
B not to anticipate that countries A and C might engage in subsequent negotiations. But these subsequent negotiations may be
structured in a variety of ways, some of which could potentially have large adverse impacts on B’s interests. Ifthe GATT/WTO norm
of reciprocity is seen to define what B can reasonably anticipate concerning the outcome of A’s subsequent negotiations with C, then
it may be concluded that the anticipated stage-2 negotiations will leave B unaffected, and hence the level of market access that
country B can reasonably anticipate as a result of its stage-1 negotiations with country A is simply that which is implied by their
stage-1 negotiations. Notice that, according to this argument, reciprocity is not being imposed as an additional restriction on the
outcome of stage-2 agreements. Instead, reciprocity is introduced as a negotiating norm: if a bilateral negotiation does not satisfy
this norm, then the parties to the negotiation may be vulnerable to claims of nullification or impairment by a third party, if the third
party had previously negotiated a market access agreement with one of them. In this regard, Hudec (1990, pp. 23-24) notes that the
designers of GATT added nullification-or-impairment provisions precisely out of a concern for maintaining reciprocity established
by negotiated market access agreements. Examples of bilateral agreements triggering non-violation complaints include (i). The U.S.
complaint regarding tariff preferences negotiated by the EC on citrus products from certain Mediterranean countries, and (ii). The
EC complaint regarding aspects of the bilateral agreement between the U.S. and Japan concerning trade in semiconductor products.
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exists a triple {T:Af,%Bf;t_B 4 } such that the outcome of the WTO-Contract Game is efficient, satisfies (A1) and
(A2), and gives B the payoff W™ and C the payoff W when the stage-1 proposal is {¥4,3%¢%} .

Further progress can be made by considering a particular combination of efficient policies that we
have elsewhere (e.g., Bagwell and Staiger, 1999) referred to as politically optimal policies. More specifically,
for any level of transfers the politically optimal tariffs solve W;]:O for je{4,B,C}, and it can be shown that
politically optimal tariffs achieve the efficiency frontier defined by (4).° Intuitively, politically optimal
tariffs are efficient, because the incentive of governments to manipulate the terms of trade with their tariff
choices is the source of international inefficiency in the Nash equilibrium and politically optimal tariffs do
not reflect this incentive. We denote by t#° the vector of politically optimal tariffs #7° for je{4,B,C} that,

along with associated transfers #7°, efficiently deliver W and W°, and let szzﬁw(rp") 26

By the first-order conditions that define them, politically optimal tariffs satisfy (A1)-(A2).2” Suppose,
then, that there exists a #°>t47° and a £87°<tB° such that the stage-1 proposal {&4=4p°,3B=4Bro 1B _¢Bpoy
satisfies the condition P*(¢4',t%,1®)=P 7. If A were to make this proposal in stage-1 and B accepted, then
the level of t2" which defines B’s stage-3 non-violation right in response to a stage-2 agreement reached
between A and C is defined implicitly by P"(t4,x®",7%)=P,,. Turning now to stage 2, if A were to make
a stage-2 proposal of {T4=t4P°,TC=gC° ¢ “=¢ o} and if C were to accept this proposal, then t2¥=t87 and
in stage 3 B would select T8=1t%°, and in this way w?? and W° would be delivered efficiently with
politically optimal policies. Hence, we may conclude that, provided there is no alternative stage-2 proposal
which would be preferred by A, the existence of the stage-1 proposal described above is sufficient to ensure
that it is feasible in the WTO-Contract Game to efficiently deliver PP and WP, and therefore that the

outcome of the WTO-Contract Game will be efficient.

Consider, then, the possibility that A might deviate to an alternative stage-2 proposal. Observe first

ZThis can be shown as follows: (i) express the three efficiency conditions in (4) in terms of the alternative W functions,
(ii) impose that tariffs are politically optimal, and (iii) then use (3) and (2) to confirm that the efficiency conditions are satisfied.

% There must exist a set of politically optimal policies that delivers w2 and W provided only that the politically optimal
tariffs are bounded from above and from below as transfers are altered.

» 27Moreﬂ.specifically, (Al) and (A2) may be restated in terms of the W Afunctio_ns as, respectively,
W7, X[dP/av]+ W}, X[8p"10¥]>0 for je {4,B,C} ,and sign[(W, o7+ W5,)x0P" [9v4] =sign[ (W o/ s+ W 5, )<dP "/ot4]. With politically
optimal tariffs defined by W;,j=0 for je{4,B,C,}, it is now direct to confirm that politically optimal tariffs satisfy (A1) and (A2).
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that politically optimal tariffs exhibit the special feature that no government would desire a different trade
volume if this possibility were offered to it at fixed terms of trade (this is what W;J:O for je{4,B,C} means).
As a consequence, A could not do better under a deviant stage-2 proposal that satisfied 2*(z4,t%,7€)=P),
in light of B’s stage-3 response, i.e., under a deviant stage-2 proposal that implies

B¢ [ B tBR(14\B 1CB ¢ Broy] . There are then two other possibilities.

A first possibility is that A could deviate to a stage-2 proposal implying t8¥"<%® in which case
TE>BV and P* (7475 TC)>P,, * Buteven if this proposal provided A and C with their ideal trade volumes
(implying Wf,,.:O for je{4,C}) at the new terms of trade, the decline in A’s terms of trade implied by
P*(4 78 T%>P), ensures that A cannot gain under such a deviation.® The remaining possibility is that A
could deviate to a stage-2 proposal implying t2V">tBR(t48 OB ¢Brey ' in which case TZ=1BR(14\8,1CB ¢ Bro)
and P"(74,%75,T)<P,,. The potential for A to gain from this kind of deviation arises because, with 1B =¢Bro
already determined in stage 1, A might achieve higher welfare with tariff levels for itself and C which placed

AB _C\B ,C\B

B on its tariff reaction curve than with politically optimal tariffs. Letting (t,, ,t,, »,, ) denote the tariff

choices that maximize W 4(t4,t2R €.t 4=¢B°++C) while delivering W to C, this potential is ruled out by:

(AB) WA 4o~ Bo 1 Po) > WAT)E oBR 10 P p A= Bro g 0F)

If (A6) were violated, then by negotiating with C, A could “win the tariff war” with B (i.e, with the transfer
to B, #2P°, paid in either case, A could do better under non-cooperative tariff interaction with B than under

the politically optimal tariffs).*® Assumption (A6) effectively rules out this extreme degree of asymmetry, by

270 see that a stage-2 proposal by A implying t2"<%8 implies in turn that T2>t8¥, observe that: (i) stage-3 permits
B>V inthis case; and (i) TB¥<t2 in this case, so that B’s best-response tariff is strictly above t2"" (see note 27), and therefore
B desires T2>t2V in this case as well.

PThat A’s payoff must fall with a deviant stage-2 proposal which leads to a deterioration in its terms of trade (i.e., a rise
in ") can be seen as follows. Beginning from the political optimum, A can do no better under a ris_.inlg P” than if the tariffs of A
and C are adjusted so as to maintain Wj,j=0 for je{4,C} and tCis adjusted so as to maintain we=w". In this case, we have that
dt€/dp” =- W}fJ WICC= -E €, where the second equality follows from (3), and therefore dWA/dFW=WAW+W'AA><dt /dP" =E Bx W;‘A<o ,
where the second equality follows from (2) and (3).

The fact that a large country might potentially “win the tariff war” with a smaller country was pointed out originally by
Johnson (1953-54) in the context of national-income-maximizing governments and explored further by Kennan and Riezman (1988).
In those papers, a country’s welfare under Nash tariffs is compared to its welfare under free trade, and a country is said to win the
tariff war if the former is bigger than the latter. The comparison we make above is related, but with two differences. First, the
definition of (‘:;‘\,B,tpc(\f,tpi\”) gives A a Stackelberg-leader position while B is the Stackelberg follower, so that A’s welfare when it
interacts non-cooperatively with B is its Stackelberg-leader welfare, rather than its Nash welfare. Hence, the first difference is that
the “tariff war” we refer to here is the Stackelberg tariff war rather than the Nash tariff war. And second, rather than comparing the
welfare under the tariff war to that under free trade, we compare it to welfare under politically optimal tariffs. We invoke the “win
the tariff war” terminology in the text above, because in the special case of national-income-maximizing governments politically
optimal tariffs correspond to free trade, and so in this case our comparison is between the (Stackelberg) tariff war and free trade.
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requiring that B is not so small that A could win the tariff war.

As there is no alternative stage-2 proposal which would be preferred by A, we may now state:

Lemma 5: Under (A5)-(A6) , in any SGPE of the WTO-Contract Game, the outcome is efficient if there
exists a o>t and a tB°<t®° such that the stage-1 proposal {4=t4r° B=4Bro tP-¢Bro} satisfies
ﬁw(’L‘A\C,‘EB\C,‘CCR) — Pp:

Lemma 5 provides a sufficient condition for efficient outcomes in the WTO-Contract Game. To interpret the
circumstances under which this condition is met, we note that under (A3) and (A4), the highest value of
P"(71C 18C tR) consistent with £47°>14° and t87°<t?° is achieved at #°=1%° and $87°=t%°. With
Ao =c4 and £%0=1%°, (A3) and (A4) then imply P*(v*,7%,1®)>P 7 * On the other hand, the lowest
value of P"(t4¢,t8'C 1) is achieved at $47°=1R(487 1O ¢Bro) and £87°~0, and unless C is sufficiently
large relative to B we must then have P*(t4,t%¢,t%)=P"(t4R t%-0,1%)<P 7. Hence, if C is not too large
relative to B, there will exist a #°>1%° and a 4%°<t®° such that the stage-1 proposal
{eA=24o B=80 1 D=1 Bro) satisfies B(14C,1PCtR)=P "

As a consequence, we may state:

Proposition 4: Under (A4), (A5) and (A6), in any SGPE of the WTO-Contract Game, the outcome is

efficient provided that C is not too large relative to B.

Observe that, if P*(t€,c®,t®)<P» when 24=1#% and £#=t"°, which is guaranteed if C is sufficiently
small, then achieving efficient politically optimal tariffs in the WTO-Contract Game can be accomplished
without the utilization of B’s non-violation right (i.e., we may then have £Z=t2°), but in this case
negotiations between A and C must conform to reciprocity (i.e., the movement from 4° to t47° and from t“%
to t%° must leave the terms of trade unaltered). In this way, Proposition 4 suggests that non-violation
nullification-or-impairment rights can help to guard against backward stealing in an MFN environment by
inducing later negotiations to abide by the reciprocity norm, and in doing so to preserve the value of earlier

concessions.* We note also that the requirement in Proposition 4 that C is not large relative to B is

3t poth P and 4B impose a binding constraint on A and B, respectively, when C disagrees, then
P (14 1B C g CRy=p¥ (g 4pe gBpe rCR)>P Ifonly‘rAP"lsnon -binding, then P (x4t 1 R)>P" (v4°,t%°,tFy>P " by (A3) and (A4).
Finally, if 48 is non- binding, then P (‘rA‘C 2R)>P 7 by (A3) and (A4).

32The idea that MFN tariff reductions that conform to reciprocity can neutralize 3"-party effects is identified and explored

in Bagwell and Staiger (2005). The general feature that early bargaining offers fix the world price and then subsequent offers achieve
alternative policies while maintaining the world price arises as well in Bagwell and Staiger (2001, 2006).
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suggestive of an efficiency-enhancing role for the “chief-" or “principal supplier” rule utilized by the United
States under the 1934 Reciprocal Trade Agreements Act and adopted as well in the GATT/WTO, whereby

the largest suppliers to a market are typically granted the position of the early negotiating partners.

More broadly, in light of this discussion it is evident that the backward stealing and forward
manipulation problems which prevent governments from achieving efficient bargaining outcomes under
sequential bilateral negotiations in MFN environments (Propositions 1 and 2) can in principle be addressed
with the inclusion of features that have representation in the bargaining environment shaped by GATT/WTO
rules. In particular, opportunities for renegotiation can in principle prevent the inefficiencies that arise as a
result of the forward manipulation problem (Proposition 3), while non-violation nullification-or-impairment
rights operating in the presence of a reciprocity norm can in principle prevent the inefficiencies associated

with backward stealing (Proposition 4).

8. Related Literature
We have thus far emphasized the implications of our results for identifying key problems that arise
in tariff bargaining, and for understanding and interpreting the way in which GATT/WTO rules may be seen
as helping to address these problems. But at this point it may be instructive to describe more generally how
our results relate to earlier work in both Industrial Organization and in International Trade. In the Industrial
Organization literature on contracting with externalities, our paper has links to both the common-seller

models and the common-buyer models.

In a common-seller model, a single seller offers an input and sequentially contracts with two buyers.
The buyers interact directly, through their subsequent product-market conduct. In the formulation that
McAfee and Schwartz (1994) present, the seller makes take-it-or-leave-it offers, where an offer is comprised
of a wholesale price and a fixed fee.** The buyers’ product-market choices are non-contractible. Once the
first buyer has sunk the fixed fee, the seller has possible incentive to offer the second buyer a lower wholesale
price in exchange for a higher fixed fee. The wholesale-price reduction gives the second buyer an advantage
in the product market, and the seller and the second buyer are thus tempted to “steal backwards” from the first
buyer. McAfee and Schwartz provide findings suggesting that a non-discrimination clause is ineffective in

curbing such opportunism, where such a clause ensures that any wholesale-price/fixed-fee pairing that is

BEor other important formulations, see Hart and Tirole (1990), O’Brien and Shaffer (1992) and Segal (1999). We describe
the findings under sequential contracting, but similar themes also appear under simultaneous contracting.
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offered to the second buyer is also offered to the first buyer. Marx and Shaffer (2004a) show, however, that

non-discrimination clauses in fact do enable efficient outcomes to be achieved in equilibrium.

We may think of our model as a common-seller model, in which the seller (country A) offers
wholesale prices (tariffs) to the buyers (countries B and C) in exchange for fixed fees (transfers), where the
buyers also make product-market (tariff) choices. Our model, however, introduces four key differences. First,
we do not assume that payoffs are quasi-linear; consequently, efficiency imposes direct restrictions on the
selection of transfers. Second, the contracts that we study only establish upper bounds on subsequent (non-
fee) choices, in accord with GATT/WTO tariff commitments. Third, motivated by the trade-policy
application, the non-discrimination clause that we consider ensures only that the seller offers a uniform
wholesale price to both buyers. The buyers may pay different fixed fees. Fourth, the buyers' product-market
choices are contractible in our model, and in fact the first buyer’s product-market choice is fixed when the
second negotiation commences. In our model, therefore, the first buyer is especially vulnerable: the non-
discrimination clause is incomplete, the seller and second buyer negotiate over a larger range of payoff-
relevant variables and the conduct of the first buyer cannot be adjusted in response to the second contract.
In fact, we find that the backward-stealing problem is so severe that sequential contracting cannot deliver

efficiency, even when the non-discrimination clause is in place.

Our work is also related to the common-buyer model, in which two sellers sequentially contract with
the same buyer. Inthe initial formulation, given by Aghion and Bolton (1987), sellers make take-it-or-leave-
it offers, and the buyer seeks only one unit and thus trades with just one seller. The sellers interact only
indirectly, through their contracts with the common buyer. The first seller offers a contract that specifies a
penalty payment if the buyer transacts with the second. This contract alters the reservation value that the
buyer holds when the second seller approaches and thereby serves to manipulate the offer that the second
seller makes. Indeed, when information is symmetric, the efficient seller supplies the good, and the buyer and
first seller extract all of the surplus. Marx and Shaffer (2004b) generalize the common-buyer model and allow
that the buyer may trade with both sellers. The buyer and first seller extract surplus (but not necessarily all
surplus) by manipulating the buyer’s future payoff, and their optimal efforts in this regard do not compromise

efficiency.®

3Eor other important extensions of the Aghion-Bolton (1987) model, see Marx and Shaffer (1999, 2004c) and Spier and
Whinston (1995).
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We may think of our model as a generalized common-buyer model, such as Marx and Shaffer
(2004b) consider, in which the buyer (country A) offers fixed fees (transfers) to the sellers (countries B and
C) inexchange for their production (tariffs). But our model introduces several new elements: the buyer makes
a further choice (country A’s tariff) that directly affects both sellers, contracts establish only upper bounds
on subsequent (non-fee) choices, the sellers interact directly in that each seller’s production affects the payoff
of the other seller even when transfers are held fixed, the transfer to the first seller cannot be conditioned upon
the production of the second seller, and payoffs are not quasi-linear and so efficiency also impinges on the
selection of transfers. Our findings also differ in important respects. First, early negotiators in our trade-policy
game manipulate the disagreement payoff of country C (i.e., the second seller). Second, in our model, the

pursuit of rents through forward manipulation creates an inefficiency (absent further rules).

In the International Trade literature, there are two papers that are most closely related to the present
analysis. A first paper is Bagwell and Staiger (2005). Inthat paper, we are also concerned with the possibility
of inefficient negotiating outcomes when pairs of countries can negotiate bilaterally. But there are two
important differences between that paper and the present analysis. First, in our earlier paper we identify rules
of negotiation that serve to protect the welfare of governments that are not participating in a bilateral
negotiation, and we relate these rules to WTO principles, but we do not ask the central question of the present
analysis: starting from an inefficient (non-cooperative) set of policies, can a simple set of rules be identified
which (i) allow governments who engage in sequential bilateral MFN negotiations to arrive at an efficient
arrangement, and (ii) have a counterpart in GATT articles? Providing an answer to this question requires a
model of the sequential bargaining process, something that our earlier paper does not provide. A second
important difference is that we do not permit direct international transfers in our earlier paper. We indicate
above how the possibility of international transfers affects our earlier results. A second related paper is Limao
(2002), who explores an idea related to our foot-dragging result. He shows that a government may engage
in foot-dragging under MFN to enhance its bargaining position with regard to a subsequent negotiating
partner. However, in Limao’s model, foot-dragging arises in anticipation of a subsequent preferential
agreement with non-trade objectives, while in our model foot-dragging arises in anticipation of subsequent

MFN market access negotiations.
9. Conclusion

Motivated by the structure of WTO negotiations, we analyze a bargaining environment in which

negotiations proceed bilaterally and sequentially under the MFN principle. Our analysis proceeds in two
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steps. In a first step, we identify backward-stealing and forward-manipulation problems that arise when
governments bargain under the MFN principle in a sequential fashion. We show that these problems impede
governments from achieving the multilateral efficiency frontier unless further rules of negotiation are
imposed. In our second step, we identify the WTO reciprocity norm and its nullification-or-impairment and
renegotiation provisions as rules that are capable of providing solutions to these problems. In this way, we
suggest that WTO rules can facilitate the negotiation of efficient multilateral trade agreements in a world in

which the addition of new and economically significant countries to the world trading system is ongoing.

We have shown that the backward-stealing and forward-manipulation problems arise under very
general circumstances, and that these problems can be interpreted as reflecting underlying incentives to
manipulate the terms of trade. We reiterate here, though, that these problems can equally well be given an
interpretation in terms of market access: each problem reflects the incentives of negotiating partners to
position the balance of market access rights and obligations in a way that is disadvantageous for
unrepresented governments. When interpreted from this perspective, the backward stealing and forward
manipulation problems take on heightened practical relevance, because the balance of market access rights
and obligations is a dominant theme in GATT/WTO discussions. And from this perspective, the potential
importance of the role played by the WTO reciprocity norm and its nullification-or-impairment and

renegotiation provisions in facilitating efficient bargaining outcomes may be appreciated.

Our findings are also consistent with the historical experience which led to the 1934 Reciprocal Trade
Agreements Act (RTA) onwhich many of the essential features of the GATT/WTO are founded. Aswe have
described, by 1934 the United States was frustrated with its experience in multilateral tariff bargaining, but
also well-aware that the effectiveness of bilateral tariff bargaining could be undone by the twin problems of
backward stealing and forward manipulation. Our results indicate that the RTA and later the GATT and
WTO were in large part successful in devising a method of bilateral tariff bargaining that would not be

susceptible to these fundamental problems.

Finally, while we have focused on the possibility of achieving efficient bargaining outcomes in
various negotiating environments, we have not characterized equilibrium outcomes in the environments where
efficiency cannot be achieved. Hence our results do not indicate the likely severity of the inefficiency that
arises when backward stealing and forward manipulation problems are present. We leave this important task

to future research.
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