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[. Introduction

Under the auspices of the World Trade Organization (WTO) —and GATT, its predecessor
organization created in 1947 — governments have met with remarkable successin liberalizing world
trade. This success, however, was not immediate, and history suggests that it was not a forgone
conclusion. The inter-war years witnessed numerous international conferences, convened to
orchestrate areturn to the liberal trade policies of the pre-war period. These conferences consisted
largely of expressions of support for libera trading ideals, and invariably they ended in failure
(Hudec, 1990, pp. 3-45, and League of Nations, 1942, pp. 101- 155)." The creation of GATT
marked afundamental divergencefromtheseearlier efforts. Ineffect, GATT provided anegotiating
forum organized around market accessinterests, whereintheoriginal 23 member-governmentscould
seek to “buy” access rights to the markets of their trading partners and “sell” access to their own
markets. Thisforum spawned amore-or-less continuous process of negotiations extending over 50

some years and now involving more than 140 countries.

The success of the GATT/WTO is al the more 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, aWTO-member country must provide
all member-countrieswith the same conditionsof accesstoitsmarkets.? Second, WTO negotiations

take place overwhelmingly among small numbers of countries® And third, as observed above,

The Leagueof Nationsreport describesthereasonsfor thisfailure: “...tradewasconsistently regarded asaform
of warfare, as avast game of beggar-my-neighbour, rather than as a co-operative activity from the extension of which
al stood to benefit. The latter was the premise on which the post-war conferences based their recommendations — a
premise accepted by all in theory but repudiated by almost al in practice. It was repudiated in practice because, as the
issue presented itself on one occasion after another, it seemed only too evident that a Government that did not use its
bargaining power would always come off second-best.” (League of Nations, 1942, p. 120).

>The WTO does grant certain exceptionsto MFN, for exampleto 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 (1999a, 1999b, forthcoming), Caplin and Krishna (1991), Choi (1995), Ethier (1998), Ludema
(1991) and McCaman (1997). For a comprehensive survey, see Horn and Mavroidis (2000).

Thisfeatureisnoted, for example, by Horn and Mavroidis (2000), who observe: “...Inthe WTO, negotiations
for the most part take place between subsets of Member countries. Sometimes thisis‘officially sanctioned,” asin the
case of Principal Supplier negotiations. But also in seemingly multilateral negotiations, the ‘actual’ negotiations occur
between a very limited number of countries...” (Horn and Mavroidis, 2000, p. 34).
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GATT/WTO negotiations have extended over half acentury, 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 marksin turn both a potential new buyer of market access and a potential
new seller of market access. Asaconsequence of these three features, it isroutine 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 potentia impediments to
multilateral efficiency may be identified. First, under MFN, any market access concession that a
country makesto an early negotiating partner isautomati cally avail abl eto 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 might arise 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 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 to take surplus from earlier negotiating partners.

Doesthe GATT/WTO oweitssuccessto thefact that these potential impediments aresimply
unimportant? Or canitsrulesinstead be credited with providing governmentswith 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 analysisis carried out within athree-country two-good world, in which ahome-country

government negotiates bilaterally and sequentially with each of two trading partners, subject to the



MFEN principle. We also permit governments to make direct internationa transfers as part of their
bilatera negotiations. We do this for two reasons. The first reason is to ensure anaytical
tractability: thefeasibility of direct international transfers simplifiesour analysisconsiderably. The
second reason isto endow governments with areasonably flexible portfolio of policy instruments.
Whileactual tradenegotiationsrarely if ever involveexplicit transfersaspart 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 thisissue 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 tariffsand transfers, the home government and itslater
negotiating partner can always alter thetariffsand transfersunder their control in away that benefits
them at the expense of the (unrepresented) early negotiating partner. WWhen weimpose an exogenous
“security requirement” that later agreements may not involve backward stealing, we find that the
forward manipul ation problem makesit generally impossiblefor governmentsto reach the efficiency
frontier: as ageneral 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 canthereby benefit at the expense of the (unrepresented) |ater negotiating partner,

who is stuck with aless-favorable disagreement point.

With the backward stealing and forward manipulation problems identified in our basic

“For example, the Agreement on Trade-Related Aspects of Intellectual Property Rights negotiated in the
Uruguay Round is often interpreted as atransfer from the devel oping world to industrialized countries that was granted
in exchange for certain market access concessions (such as the phase-out of the Multifiber Arrangement).
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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.
Andweshow that the GATT/WTO reciprocity norm and nullification-or-impai rment provisionscan
mimic a security requirement, and thereby can be seen as helping to alleviate the backward stealing
problem. Our main finding isthen that the GATT/WTO rules analyzed in this second step permit
governmentsengaged in sequential MFN bargaining to achieve efficient outcomesthat are otherwise

precluded by the backward stealing and forward manipulation problems identified in step one.

Our paper is directly related to earlier work in both Industrial Organization and in
International Trade. Inthe Industrial Organization literature on contracting with externalities, our

paper has links to both the common-seller models and the common-buyer models.

Inacommon-seller model, asingle seller offersan input and sequentially contractswith 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 alower wholesale price in exchange for ahigher fixed fee. The
whol esale-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 providefindings suggesting that anon-discrimination clauseisineffectivein curbing such
opportunism, where such a clause ensures that any wholesale-price/fixed-fee pairing that is offered
to the second buyer is also offered to thefirst buyer. Marx and Shaffer (2000a) show, however, that

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

® For 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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We may think of our model asacommon-seller model, inwhichtheseller (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 auniform 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, thefirst 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 thefirst 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 clauseisin place.

Our work is also related to the common-buyer model, in which two sellers sequentially
contract with the same buyer. Intheinitial formulation, given by Aghion and Bolton (1987), sellers
maketake-it-or-leave-it offers, and the buyer seeks only one unit and thustradeswith just one seller.
The sellersinteract only indirectly, through their contracts with the common buyer. Thefirst seller
offers a contract that specifies a penaty 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 (2000b) generalize the common-buyer model and allow that the buyer
may tradewith both sellers. The buyer and first seller extract surplus (but not necessarily al surplus)

by manipulating the buyer’ s future disagreement payoff, and their optimal effortsin this regard do



not compromise efficiency.®

Wemay think of our model asageneralized common-buyer model, such asMarx and Shaffer
(2000b) consider, inwhich the buyer (country A) offersfixed fees(transfers) to the sellers (countries
B and C) in exchangefor 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 sellersinteract directly in that each
seller’s production affects the payoff of the other seller even when transfers are held fixed, the
transfer to thefirst 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, we are aware of three papersthat are closely related to
the present analysis. A first paper is Bagwell and Staiger (forthcoming). In that paper, we are also
concerned with the possibility of inefficient negotiating outcomes when pairs of countries can
negotiate bilateraly. But there are two important differences between that paper and the present
anaysis. First, inour earlier paper we identify rules of negotiation that serve to protect the welfare
of governmentsthat are not participating in abilateral negotiation, and werelatetheserulesto WTO
principles, but we do not ask the central question of the present analysis: starting from an inefficient
(non-cooperative) set of policies, can asimple set of rulesbeidentified which (i) alow governments
who engage in sequential bilateral MFN negotiationsto arrive at an efficient arrangement, and (ii)
have acounterpart in GATT articles? Providing an answer to this question requiresamodel 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 transfersin our earlier paper. We

indicate below how the possibility of international transfers affects our earlier results.

®For other i mportant extensions of the Aghion-Bolton (1987) model, see Marx and Shaffer (1999, 2001) and
Spier and Whinston (1995).



A second related paper in the International Trade literature is Limao (2002), who explores
anidearelated to our foot-dragging result. He showsthat agovernment may engagein 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. A third related paper is Bond, Ching and Lai (2000).
Their paper, which focuses specifically on the process of accession under WTO rules, modelsthis
process as one in which existing members first negotiate their MFN tariffs (and transfers) together,
and then as a group negotiate with the acceding member over the terms that MFN tariff treatment
will be extended to it. Within this negotiating environment, Bond, Ching and Lai study how WTO
rules can affect the distribution of payoffs between existing WTO members and new members that
are negotiating to join the agreement. But in contrast to the negotiating process we study below, in
their bargaining model there is no stage at which a country that had previously negotiated a tariff
agreement is absent from the bargaining table. It isthisfeature of negotiationsthat givesriseto the
potential for bargaining inefficienciesin our model, and it istheseinefficienciesand theWTO rules

which may be interpreted as preventing them that are our primary concern.

Therest of the paper proceeds asfollows. The three-country two-good model isintroduced
in section 2, where the efficiency frontier is also characterized. Section 3 introduces the basic
sequential MFN bargaining game, and identifies the backward-stealing problem, while section 4
identifiestheforward-manipulation problem. Sections5 and 6 introducerenegotiation opportunities
and nullification-or-impai rment/reci procity provisions asameans by which to aleviate theforward
manipulation and backward stealing problems, respectively. Section 7 concludes. Proofs of all

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

2. TheModel
2.1 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 ©, while countries B and C may each levy their own
import tariff, t8 and ¢, respectively.” We adopt the convention that ¥ represents one plus the ad
valorem import tariff of country j, and we let t denote the vector of tariffs (t4,75,1€). Country A
may also make direct (consumption) transfers to country B and/or country C. We denote the
(positive or negative) transfer from A to B by ¢ £ and from A to C by ¢ €, measured in units of good
y. Thetotal net transfersmadefrom A toitstrading partnersisthen ¢ 4=¢ 2+ ¢ €, and welet ¢ denote

the vector of transfers (¢4t 2t ©).

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
definetheratio of “world” prices (relative exporter prices) as P ¥=P, /PyA . Wereferto P asthe
world price or the terms of trade between country A and itstrading partners B and C. Similarly, we
let P/ Eij/Pyj denotethe price of good x relative to the price of good y prevailing locally in country
je{4,B,C}. Werefer to P/ astheratio of local pricesin country j. With non-prohibitive tariffs,

international arbitrage links world and local prices:
PA=tp¥=pA(t'P"); P/=P*¥=P/(¥,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:

PwMA — EA _ tA
(1) - _
M’ - t/ = PYEJ,  je{B,C},

"Inthis 2-good MFN environment, countries B and C have no basis for trade between them.

8Thisis a strong assumption, and so we emphasize that while it significantly simplifies our analysis, it is not
critical for our results.



where M’ and E’ for je{A,B,C} denote, respectively, imports and exports for country j. We
assumethat transfers are never so large asto cause acountry to export or import both goods (i.e., we
do not allow a country’ stransfer to be larger than itstrade in good y). Market clearing determines
the equilibrium world 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:
2  MAPAP)P M) = EFPEEPY)P ) + ECP EP).P ),

where we now express imports and exports as explicit functions of local and world prices and
transfer levels. They-market is assured to clear at P*(t) by (1)-(2). We assume that the Marshall-
Lerner stability conditions are met globally (ensuring aunique " given t), so that aninward 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 8P™/6t4<0, dP 4/dv*>0, oP"/o¥>0 and dP//dv<0for je{B,C} .

With P4 held fixed, achangein P" or t4 can affect M+ only through the effect on A’s
national income. But the income effect of asmall changein P”, measured in units of good y, is
given by the import volume M4. With analogous observations for B and C, we thus impose the

following structure on each country’ s trade function (subscripts denote partial derivatives):
(2a) MA=Mxm; EZ=EBxE®%:and ES,=EC°xES.
P t P t P t

Finally, we represent the objectives of each government as a general function of its local
prices, its terms of trade, and the net transfersit grants or receives. In particular, we represent the
welfare of the government of country j by W(P(¥,P™),P” t7) for je{4,B,C}. We place the
following basic restrictions on these objective functions. First, under analogous reasoning to that

which leadsto (2a), we impose the following structure on each country’s objective function:
@) Wp=M*xW.;  Wg=E™Wj;and Wg=EXW.

Asbefore, thisstructurereflectsthelink between direct international transfersand theincomeeffects
of changesin P”. And second, we assumethat, holding itslocal pricesand itsterms of trade fixed,
each government would prefer anincreaseinnet transferstowardit: W7,<0; W/3;>0; W<>0. Under

(3), thisimplies as well that, holding its local prices and its net transfer fixed, each country would



prefer a terms-of-trade improvement: W§W<O; W}fyo; W,SPO- As we have argued extensively
elsewhere (see Bagwell and Staiger, 1999a), 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 threetariffs and two transfers provide one degree of freedom in achieving any level of
welfare for the three governments. This means that any welfare triple can be achieved with an
arbitrary market-clearing world price or with any oneinstrument set at an arbitrary level. Toseethis,
consider an arbitrary set of policies (t,f) and associated welfare levels W(P7(¥,P"),P” t7) for
je{4,B,C} and market-clearing world price P”(t). Suppose that we wish to achieve the same
welfare levels with a different market-clearing world price. According to (2) and (2a), a small
change dP" in the market-clearing world price can be engineered as follows: (i) define the change
in ¥ for je{d,B,C} according to dP/(¥(P"),P™)/dP"=0; and (ii) define the change in ¢/ for
je{B,C} accordingto dE/(P/(¥(P™),P"),P" t/(P™))/dP" =0 implying dt/= - E/dP" by (2a), which
by (2) thenimplies dt 4= - M“dP"” andtherefore dM 4(P 4(+'(P™),P"),P" t A(P"))/dP" = 0 by (23a).
Hence, the market-clearing condition (2) continues to be satisfied when these policy changes are
madeand themarket-clearingworld pricechangesby dP" . But by (3), these policy changesleave dw’=0
for je{4,B,C}. Ananaogous argument appliesif we wish to achieve the same welfarelevelswith

adifferent level for any one policy instrument.® Asthis feature isimportant later, we record it in:

Lemma 1: Any welfaretriple can be achieved with an arbitrary market-clearing world price or with

any one instrument set at an arbitrary level.

%To seethis, observefirst that, if we wish to achieve the same welfare level with adifferent value of aparticular
tariff ¥ for je{4,B,C}, then the same changes in ¥ for je{4,B,C} and ¢/ for je{B,C} described just above for
engineering a small change in P” can achieve the desired change in any particular tariff ¢ for je{4,B,C}, since
changing ¥ for je{4,B,C} according to dP/(¥(P"),P")/dP"=0 implies dt*/dP"= - t*/P" and dv/dP"=1/P/ for
je{B,C}. And the ability to engineer adesired changein aparticular transfer ¢/ for je{B,C} isimplied directly by the
changes described just above, since according to those changes dt/= - E/dP" .
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2.2 The Efficiency Frontier
Defining W(z,t7)=W(P/(¥,P"(v)),P"(t),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 WAt 4=t B+ ¢ ©)

©t8t6
st. W Bt B> WF: Wt O,
where W** 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,t5,¢€), given W** and W, can be written as;™°

(4) - - = 0;

) - - = 0;

B
(6) W‘EC _ W’EC _ W’EC - 0
Wi Wi Wi

WEtB) = W and WC(zt€) = W,
In words, efficiency conditions (4)-(6) state that, for j=A4,B,C respectively, a small change in¥
which is accompanied by the changein ¢ 2 that keeps B indifferent and the changein ¢ ¢ that keeps
C indifferent must keep A indifferent as well.

Throughout the paper werestrict our focusto efficient policy combinationsthat call for tariffs
positioned bel ow the reaction curves of each country, and we ask whether such policy combinations

can be implemented as equilibria of specific bargaining games. This bel ow-the-reaction-curves

10VVeassumethroughoutthat W/ for je{A,B,C} iseverywhere (twice) differentiable, and that global concavity
conditions are met.
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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 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 (aswe assume) to set itstariff 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:
(A1)  dW//dv>0, je{4,B,C}.

In addition to (A1), we restrict our focus as well to efficient points that satisfy:
(A2)  sign(dW Bldtt) = sign(dW €ldt?).

At an efficient point satisfying (A2), B and C agree on the direction (if any) that each would like t4
tomove. Exploring caseswheretheincentivesof B and C are opposed might also be of interest, but
the aligned case seemsto be anatural starting point for analyzing tariff bargaining between A and

each of its trading partners under MFN.

Wetreat (A1)-(A2) as maintained assumptions throughout the paper that define the relevant
region of the efficiency frontier. These assumptionsimply the direction in which each government

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

0One reason for the reci procal nature of GATT/WTO tariff commitmentsisto 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, forthcoming), a threat that
would be unavailableto acountry that wasalready onitsreaction curve. Whilewe abstract from such enforcement issues
in our formal analysis here, they provide an additional reason for our bel ow-the-reaction-curve focus.
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Lemma 2: At any efficient point, the following restrictions apply:
(i) dw’/dv>0, jc{A,B,C};

(RY) (i) dW/ldv*<0, dW4/dv<0, je{B,C};
(ii)) dWldw>0, j\e{B,C}.

2.3 TheBargaining Structure

Inthefollowing sectionsweexplorewhether the efficiency frontier can bereachedin specific
bargai ning environmentswhere M FN negotiationsare sequential, and market accessinterestsarethe
organizing principle. As we discussed in the Introduction, these are central features of WTO
negotiations. Figure 1illustratesthe basic structure of the sequence of bargainsfor the governments
of countries A, B and C that we consider. 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 there are no (direct) market-accessissues between countriesB and C. Asaconsequence,
Figure 1 depictsasequence of bilateral MFN market access negotiations, first between A and B over
thetariffs each controlsand the transfer between them, and second between A and C over thetariffs

each controls and the transfer between them.

With the basic bargaining structure illustrated in Figure 1, we seek to capturein a stylized
way the issues that can arise in a number of possible WTO negotiating environments. One
possibility is asequence of bilateral negotiations that occur within asingle multilateral negotiating
“round.” In this environment it is standard for one government (A) to negotiate MFN tariff
commitments with a sequence of countries (B and C) with which it has mutual market access
interests.? A second possibility isasequence of bilateral negotiationsthat occur across multilateral
negotiating rounds. That is, in each new round, it is routine for a government (A) to enter market

access negotiationson aproduct with onetrading partner (C) having negotiated MFN tariff bindings

ror exampl e, thiswould be standard procedureif country A were negotiating itsaccessionto theWTO aspart
of a multilateral round of negotiations with the current members (B and C), although our accession interpretation
abstracts from the possibility of A imposing discriminatory tariffsagainst B and C should itsbid for accessionfail. The
sequential process of negotiationsdescribed inthetext isalso astandard procedurein the market access negotiationsthat
occur within multilateral rounds, with country B then loosely interpreted asthe “principal supplier” of A’simport good
(see, for example, Hoekman and Kostecki, 1995, pp. 66-77).
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on that product in a previous round with another trading partner (B)."

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

(R1) efficiency conditions (5) and (6) imply:

W, wh o oW,
@) -—— =0> - > - —for j\je{B,C},
w) w ;o
' 4 l

where we use dt 4/dt’=1 for je{B,C}. With ¥ on the vertical axisand ¢/ on the horizontal axis,
Figure 2 depicts the “lens” implied by (7). As Figure 2 illustrates, beginning from any efficient
policy combination, the governments of country A and either of itstrading partners can enjoy mutual
gains— at the expense of the government of the third country —if A’ stransfer to thistrading partner
isincreased dlightly abovethe efficient level (denoted #£) and the trading partner’ stariff isreduced

dightly below the efficient level (denoted #%). We summarize this observation with:

L emma 3: At any point on the efficiency frontier, and for j,\je {B,C} , itispossibleto reduce ¥ and

increase t/ so asto 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 asimpleinterpretation:
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 beneficid

improvement in A’sterms of trade, all at the expense of the third country.*

BInthiscase, A’ ssubsequent negotiation with C could arise asaresult of C' saccessiontothe WTO (Cisanew
member), or asaresult of C's shifting comparative advantage (C isanew supplier). Here our efficiency resultswould
apply to the long-run (not the “interim”) bargaining outcomes.

% emma3isrelated to Propositions 5 and 8 of Bagwell and Staiger (forthcoming). Aswe mentioned in the
Introduction, 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 reductionsin the (discriminatory) tariffsthat they apply to one another’ simports.
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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) %4 and T, as well as a transfer from A to B, t2. Then, in stage 2,
country A makesatake-it-or-leave-it proposal to C concerning bindings t# (with the stage-2 binding
74 set no higher than itsstage-1 level ¥4) and T€, aswell asatransfer fromA toC, ¢©. TheBasic

Game has the following features:

Stage 1: A proposes (34,%2,¢7), which B accepts or rejects.

Sage 2: If B accepts, A proposes (T4<#4,7C,¢C), which C accepts or rejects.

Figure 3 illustrates the full extensive form of the Basic Game. 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 setsitstariff unilaterally and simultaneously with the other governments
subject to the constraint that it does not exceed its negotiated tariff binding. Weimpose a“stability”
condition on tariff reaction curves to rule out the possibility that the imposition of abinding might
move governments from an “unstable” to a*“ stable” Nash equilibrium. Denoting |’ s best-response
tariff function by #%(+) forje{4,B,C} (and recalling that subscripts denote partial derivatives), this

stability condition is contained in:

(A3) Each country sbest-responsetariff function everywhere satisfies “reaction-curve stability,”

T A IR A
il S ol T P Y for ixjrke{d,B,C).

ie, 1> _
[1- 75

In words (A3) ensures, for example, that a given reduction in A’s tariff below its reaction curve

would not induce changesin the best-response tariffs of B and C which, together, would induce an

even greater reduction in A’s best-response tariff. As with (A1) and (A2), we treat (A3) as a

Proposition 8 of that paper showed that the MFN restriction can reduce, but cannot eliminate, the possibility of alens,
in the particular sense that the existence of alens is confined to a subset of points on the efficiency frontier when the
MFN restriction isimposed. What Lemma 3 above impliesisthat even thislimited effect of MFN on the existence of
alensisundone when international transfers are possible. Thisis because the possibility of joining MFN tariffs with
bilateral international transferseffectively allowsgovernmentsto replicate what is achievablewith discriminatory tariffs
aone. 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).
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maintained assumption in what follows.

Consider the simplest subgamefirst. If B and C reject, no transfersare paid, no bindingsare
agreed to, and all countries play their Nash tariffs ¥V yielding Nash payoffs WV for je{4,B,C} .*°

Consider next the subgameinwhich B acceptsand C rgjects. Inthiscase, thereisno transfer
between A and C, and C doesnot agreeto bind itstariff, while A and B agreeto bind their tariffsand
agree aswell to atransfer between them. Hence, in this subgame, C selectsits best-response tariff,
1R  tothetariffsapplied by A and B under their agreement. We denote thetariffs applied by A and
B under their agreement by t\C=t"°#472+%) and tC=t8(#478,"), respectively. The three

tariffs t°%, t4'C and t8'C are defined by the three first order conditions
(8a) Wtccj= 0; Wj+ AMC=0: and WT§+ ABC- 0,

evaluated with ¢8=¢® and £€=0, and where A4 and AP are the Lagrange multipliers on the
constraints t\¢<t4 and 2<%, respectively.’® By (8a),tC= min{t*R(t?C,xCR ¢ %)%} is the
applied tariff for A, and B’s applied tariff is 8= min{tBR(t4C,tR %), T8} . In this subgame, A
receives wAC(x4, T8 1 )= 4(c1CtPC 2R %) Breceives wPC(#4 521 )=l F(t1C 1B 1R 1P and

C receives w CD(,T:AEBJ_B)E W C(tAC,7BC 1CR C =),

If B rgjects and C accepts, then there is no transfer between 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 thissubgame, B selectsits best-response tariff, t%, tothetariffsapplied by A and
C under their agreement. We denote the tariffs applied by A and C under their agreement by
B AB(TATC ) and 18=1C8(T4TC 1), respectively. Thethree tariffs 88, 48 and % are

defined by the three first order conditions

®We assumethat aninterior Nash equilibrium existsinwhich each country tradesinits“natural” direction, i.e.,
in the direction that would prevail absent tariffs. AsDixit (1987) observed, autarky Nash equilibria may exist aswell.
In the event that B and C reject A’s offer, we assume that the interior Nash equilibrium is played.

8 \Whenitisclear fromcontext, welet ©& denotej’ shest-responsetariff totheappliedtariffsof A and\j when /=0
for j,ye{B,C}.
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(8b) W3=0; W4+ 3E=0; and W+ ACE=0,

evaluated with #8=0 and =, and where 2% and A°® are the Lagrange multipliers on the
constraints t8<74 and tC8<TC, respectively. By (8b), t%=min{t*(t?% 1874} is A’s
applied tariff, and T8 = min{tR(t'8,t8R ¢ %), 7€} isC sapplied tariff. Inthissubgame, A’s payoff
is wB(TATC )= A(T1B 18R 108 £ €Y B's payoff is wBP(TATC, C)= B(t48 t8R OB 1B=()  and
C's payoff is weB(TATC,r )= C(v48, 18R 108 £ C)

Finaly, if both B and C agree, then we denote the tariffs applied under the (full) agreement
by ¥'=t(Tf), t8=18(%,f), and €=1C(T,¢). Thethreetariffs t, t8 and 1€ are defined by the three

first order conditions
(80) Wia+M=0; Wi+AP=0;and  Wc+AC=0,

evaluated with £8=¢% and £ €=, and where A4, A% and A are the Lagrange multipliers on the
constraints <74, t2<T8 and tC<TC, respectively. By (8c), v = min{t*R(t5,tC,t "), 74} is the
applied tariff for A, B’s applied tariff is t8= min{t?R(t41,t "), 78}, and C's applied tariff is
€= min{tR(L 2 )T . In this subgame, the payoffs for A, B and C, are respectively
wAT =W AT 17, w BT =W B(t4,18,1C,t %), and w C(T,0)=W C(t4,78,75,¢ ). Noticethat,
whilewe have taken the function W/(,t’) to be everywhere (twice) differentiablein t, thefunction
wf(?,t_) isnot everywheredifferentiablein T, because the mapping from bindingsto applied tariffs

is not everywhere differentiable.

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 (A1), we are interested in points on the efficiency frontier where each country’s
(applied) tariff is constrained to lie below its reaction curve. From the discussion just above,
achieving such a point asthe outcome of the Basic Gamerequiresthat A reach agreement with both
B and C, and at such apoint each country’ s applied tariff isthen set equal to thelevel of itsbinding,
or ¥=7 for je{d,B,C}. We must then have wAE,0)= WATt"Y), wiEf)=wiE,tD), and
w C@,t)= W (Tt °). Hence, we may ask whether there exists a SGPE of the Basic Gamein which
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the associated choices of (T,¢) imply atriple (W4Tt ™), W BTt %), €(x,t ©)) 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.

Thisresult may beinterpreted asfollows. Starting from stage-2 choicesthat would achieve
theefficiency frontier, A and C can do better for themselvesif C liberalizesfurther (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'simplied welfare loss with an increased transfer to C (i.e., increased
+©) while enjoying the gains from higher export prices against B. Hence, efficient outcomes are

precluded by the backward-stealing problem identified in Lemma 3.

Finaly, we observe that, while we have derived Proposition 1 in a take-it-or-leave-it
bargaining context, it isclear from Figure 2 (with j= C) that the proposition holdsin more general
bargaining environmentsaswell, provided only that the stage-2 bargain between A and Cisefficient
(i.e., exhausts all feasible gains from cooperation in that stage) and therefore leads to a tangency

between the indifference curves of A and Cin Figure 2.

4. Forward Manipulation and Bargaining I nefficiencies
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 aconstraint might be maintained until section
6.) Could governments achieve efficient outcomes in this augmented bargaining game? In this
section, we show that the answer to thisquestion isgenerally “No.” More specifically, we identify

an incentive for “forward manipulation” that can keep governments from the efficiency frontier.

Toaccomplishthis, werequirethat the stage-2 agreement in the Basic Game must satisfy the

following security constraint:

©  wrEHwPEiTE).
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When (9) isrequired, there certainly can be no backward stealing, because any agreement reached
in stage-2 between A and C must leave B at |east aswell off asit would beif instead the negotiations
between A and C ended in disagreement and only the stage-1 agreement wereimplemented. 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(9).

We now definethe Secure-Contract Game. In stage 1 of thisgame, country A makesatake-
it-or-leave-it proposal to B concerning bindings ¥4 and T2, aswell as atransfer from A to B, t®.
Then, instage 2, country A makes atake-it-or-leave-it proposal to C concerning bindings © (with
the stage-2 binding T set no higher thanits stage-1 level #4) and T¢, aswell asatransfer from A
toC, 1, 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 (34,%2,+7), which B accepts or rejects.

Stage 2: If B accepts, A proposes (t4<¥47C,r°), where wB(@ )>wB#4TE %),

which C accepts or rejects.

Thefull extensive form of the Secure-Contract Gameisthe sameasthat illustrated in Figure 3, with

the additional security constraint imposed on stage-2 negotiations.

To characterize the SGPE of the Secure-Contract Game, it is useful to first consider the
disagreement welfare levelsin thisgamefor the governments of countries B and C, in the event that
A reaches agreement with the other trading partner. For B, this disagreement welfareis determined
by the equilibrium of the stage-2 subgame between A and C that follows stage-1 disagreement
between A and B. Letting A’s equilibrium stage-2 proposal to C in this subgame be denoted by
(T8 778 1%y and observing that the equilibrium proposal will be accepted by C, B’ sdisagreement
welfarein its stage-1 negotiation with A isthen given by wBP(TA2 T8 1%y For future reference,
we denote B’ s disagreement welfare by WP Importantly, as viewed from stage 1, WP istied
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.
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Circumstances are different, however, for the government of country C. Its disagreement
welfareis given by wPx4 78 %). Thekey point isthat 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.
Recalling that w “P(t4,7 5,1 %)= C(t4 18'C 1 t€=0) and that 4= min{t*A(t?C,xR t*) x4} and
t8C= min{tBR(+1,7R + ) T8} we now present the next Lemma, which is proved in the Appendix

and summarizes the important properties of w¢P:

Lemmad: w (24,78, %)= W S(14,7%,1R 1€=0) for TA<etR(cP 1R %) and TP<oBR(e4C 1R 1),
and for any such (¥4,75) that, together with t°%, failsto drive C to autarky, w 234,72, %) isstrictly

decreasing in 4, strictly increasing in T8, and independent of ¢°.

In effect, with disagreement placing C on its reaction curve and for any #4<tR(z2¢ 1R %) and
TB<BR(t4C 1R ¢ Py that fail to drive C to autarky, C's disagreement welfare falls with a small
adjustment in either 4 or T2 that lowers the implied world price P*(#4,7%,7%). For future
reference, we denote by Pcf”a theworld price that must prevail when C disagreesif its disagreement

welfare is driven to the minimum (autarky) level, which we denote by Vfﬁ;

Wewish to explore the conditions under which the SGPE of the Secure-Contract Game lead
to efficient outcomes. We begin by considering when there existsa stage-1 proposal that efficiently
deliversany (fixed) welfarelevels W for Band #°> Vfﬁ; for C. Inthisway, we characterize
the set of efficient outcomesthat are“feasible’ (i.e, that would beinduced by some stage-1 proposal)
in the Secure-Contract Game. Wethen ask whether A would in fact choose to make a proposal that

would induce an outcome from this set in a SGPE of the Secure-Contract Game.

More formally, we say that it is feasible in the Secure-Contract Game to efficiently deliver
wP>w" and W*>W<o if and only if there exists atriple @7 ¢%) such that the outcome of the
Secure-Contract Game is efficient, satisfies (A1) and (A2), and gives B the payoff W® and C the
payoff W whenthestage-1 proposal is (#7,7%,t%). Next, by LemmaZl, we observethat thereexists

a policy combination with ©2 fixed at an arbitrary level under which these welfare levels are
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achieved. Thus, we define TE(xB; 72, W°), tCEBWE,WC), BB W2 C) and CEB 08 75
as the tariffs and transfers that solve (4)-(6), W 3(t,tB)=W* and WC(xt )= W° for any t5,
WP and W2 -2 . Wesay that avalueof T2 isconsistent with (A1) and (A2) for W and #°
if and only if (A1) and (A2) are satisfied at &3, W%, W), 18, wCECBWE W), BECBWE )
and rCE(tB;” W) when t8=T5.

We prove in the Appendix:
Lemma5: Itisfeasiblein the Secure-Contract Gameto efficiently deliver W’ >w> and W >W<r
if and onlyif thereexists (7,7 with #/>tEG@: % W) and T consistent with (A1)-(A2) for W
and W° such that

(108) wBCERY T BEEE P WCY) = WP, and

(10b) wPARATLEEIWE W) = WE.

The implied stage-1 proposal isthen (#4,7%,¢% = (BET; 17 °)).

Intuitively, condition (10a) must be satisfied because otherwisethe security constraint (9) would hold
with strict inequality at the efficient point and this would give rise to backward stealing, while

condition (10b) must be satisfied because otherwise A could deviate with a lower-than-efficient

transfer to C in stage 2 and be better off (if “<”) or C would reject A’s stage-2 proposal (if “>").

We next introduce the following additional assumption:

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

opY apY B [‘C]I,e+ ‘C]TI:‘CkR] For7 [Tk,R+ ‘EkR‘CIR]
e, (L (P, P vCo. P W W U s Ofor i#j#ke{4,B,C}.
ot o ov [1-t5Ts] ov° [1- 7575

In words (A4) ensures, for example, that the drop in the market-clearing terms-of-trade implied by

areduction 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.

With Lemma 5 describing the set of efficient outcomes that are feasible in the Secure-

Contract Game, we may now ask whether A would in fact choose to make a stage-1 proposal that
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would induce an outcome from this set in a SGPE of the Secure-Contract Game. We divide the

possibilities into two cases.

Consider first the possibility that there existsa (#¥,7%) that satisfiesthe conditionsof Lemma
5 for some W” and W° and that, in addition, satisfies:

(11)  T<tiR(BC R P andior  TH<tBR(t4C 1CR ()

In this case, if A and C were to disagree in stage 2, then A would grant B the transfer
7= BEEE S W) and A’s applied tariff would be €= min{t**(z2C, xR ) #4} while B's
applied tariff would be t8€= min{tBR(t1C, 7R )T} with (11) ensuring that 4= %4 and/or
8=7#_ We provein the Appendix:

Lemma 6: Under (A4), there does not exist a SGPE of the Secure-Contract Game in which the
outcome is (generically) efficient and satisfies (11) and with W*>W"" andior W >w<s .

Intuitively, beginning from proposals that efficiently deliver W* and W<, if W*>W*" and/or
W%foiﬁ , then (11) and (A4) together ensurethat thereexists (generically) an adjustment in 4 or T2
which reduces B’s payoff and/or C's payoff and, along with adjustmentsin #°, T4, €, and °,

improves A’ s payoff.

Consider next the remaining possibility that there exists a (¥¥,t%) that satisfies the
conditions of LemmaJ5 for some W® and #° and that, in addition, violates (11). Inthiscasg, if A
and C were to disagree in stage 2, then A would still grant B the transfer £ = BEGELE, 7°), but
the applied tariffs of al three governmentswould be on their respective reaction curves. Denoting
by #M¢?8) for je{d4,B,C} the three Nash tariffs defined by the three equations
AV = pAR(BN oCN ¢ A=y By | £BN = gBR(¢AN 1N ¢ By and 1V = tR(¢V,+BV t €=0), conditions (10a) and
(10b) of Lemma’5 then require that there exists a @> ™), WP>W*" and W°> Vf’fnﬁ that solve:

(128) W BN ™), BN N D = WP
(12b) W SN, BN N ),€=0) = WE, and
(12c) 1= PEEHIWE O,
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Maintai ning our focuson theinterior Nash equilibrium (seenote 15), it followsfrom (12b) that when
(11) isviolated, we must have W’C>Vf/i§1. Moreover, when the three equations (12a)-(12c) have a
solutioninthethreeunknowns ™>t8V(?), W= w*? and W Vf’fnﬂ , thissolutionwill (generically)
imply w>w"".

We now introduce the following additional assumption:

(A5) Each country’s best-response tariff function is sensitive to its transfer, i.e., 0v%/0t7#0 for
je{4,B,C} .

We prove in the Appendix:

Lemma 7: Under (A5), there does not exist a SGPE of the Secure-Contract Game in which the

outcome s (generically) efficient and violates (11).

Lemma 7 holds because (A5) ensures that, beginning from a stage-1 proposal that would achieve
efficiency but that violates (11), it is(generically) possiblefor A to adjust ¥ and reduceB’s payoff
and/or C's payoff (by altering the best-response tariffs), and A can make adjustments to its other

instruments to assure that it gains from these adjustments.

Finally, as A can do no better for itself in the Secure-Contract Game than to efficiently
deliver 7 toB and Vfﬁ; to C, thisoutcomewill be achieved in any SGPE of the Secure-Contract
Gameif itisfeasible. We may therefore state:

Proposition 2: Under (A4) and (A5), in any SGPE of the Secure-Contract Game, the outcome is
(generically) efficient if and only if there exists a (#¥,7%) satisfying the conditions of Lemma5 for

W=7 and T D,

That w2=w*" is required for efficiency in the Secure-Contract Game is neither particularly
surprising nor particularly demanding. However, efficiency in the Secure-Contract Game also
reguires that We= Vf’fnﬂ and this requirement places rather extreme demands on the environment

within which the Secure-Contract Game delivers governments to the efficiency frontier.
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Tofurther interpret the conditionsfor efficiency expressedin Proposition 2, we next observe
that achieving A W_ﬁi requires that C face its autarky terms-of-trade Pcf”,, in the event that it
rgects A’'s stage-2 proposal, and therefore by (A3) and (A4) a stage-1 proposal that achieves
efficiency requires in turn that T<t2R(t4C R ¥ | With this observation, conditions (108) and
(10b) of Lemma5 —which must hold under the efficient (¥,7®) identified in Proposition 2 — may

be rewritten as;

(138) WP PP AW Wop) = W, and

C a
(130) PY(c*THaR)=P,.

By Lemma 1 thereexistsapolicy combination (v4*,78* ,7¢* ,¢8* £©*) under which thewelfarelevels
W and Wy, are delivered efficiently and A*(v4* 18 ,1°*)=P,. Setting T¥=1%" implies
PR ;WP WE)= tB* and ensuresthat (13a) issatisfied. Providedthat 7= t* isconsistent with
(A1)-(A2) for WP and Vfﬁ; the key remaining question then becomes: Doesthere exist a #4/>14*
suchthat (13b) issatisfied,i.e., suchthat P (¢, %)= P 7,2 If not, and provided that 7%= ¢**
is the unique solution to (13a), we may then conclude under (A4) and (A5) that there cannot exist

a SGPE of the Secure-Contract Game in which the outcome is efficient.’

If there exists a #4>7** such that P (¢#“,¢%* ,3%)= P ", then with B’ s tariff fixed at **
andwith C onitstariff reaction curve, A’ sown best-responsetariff must be sufficiently high so that,
if A were to select this best-response tariff, C's natural trade pattern would be halted (when
14C= pAR(B* 1O tB*)<34) and potentially reversed (when t4€ = #<t4R(t8* 1R ¢5*)). That such
an outcome could in principle be optimal for A can be seen by considering the example where A’s
government seeksto maximize national incomewithitstariff choice, and wherewith B’ stariff fixed
at v8* and C on itsreaction curve, theimplied terms of trade when A adopts a policy of free trade
happensto bejust slightly higher than C’ sautarky price. Inthiscircumstance, C' stradevolumewith

A issmall, and even a small tariff by A would reduce the terms of trade and reverse C's trading

The solution to (13a) must be unique provided that W is suffici ently insensitive to changesin P 2. We
emphasize thiscasein our discussion, but the case where multiple solutionsto (13a) exist may be accommodated aswell
(at the expense of additional notation), and does not alter our qualitative conclusions.
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pattern, but this could nevertheless be optimal for A if B isabig trading partner relativeto C and A
enjoys the associated terms-of -trade gains on its trade volume with B. This example, though, also
reveal sthat this outcome could not be optimal if C accountsfor asufficiently sizablefraction of A’s

multilateral trade. In light of this discussion, we may therefore state:

Corollary: Under (A4) and (A5), there cannot exist a SGPE of the Secure-Contract Gameinwhich

the outcome is (generically) efficient unless C is sufficiently small relative to B.

Proposition 2 and its Corollary reflect asimple point. If itisfeasiblefor A to propose a set
of tariffs and transfers that is efficient and gives B and C their minimal possible payoffs in the
Secure-Contract Game, then A will surely propose this set of tariffs and transfers. But the demands
placed on %4 to ensure feasibility are substantial. In particular, with T2 tied down by the
combination of policiesto 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 t/'C that was above its best-response level, then A cannot both give C its minimal
payoff W_’ii and achieve efficiency, and in this case A will find it desirable to sacrifice efficiency
in order to lower C’ s payoff toward Vfﬁ; . More generally, Proposition 2 and its Corollary suggest
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 arisesfrom A’ sdesireto useitsstage-1
negotiations with B to position itself more favorably for stage-2 negotiations with C by sticking C
with aless-favorable disagreement point. Figure 4 illustrates. With %4 on the vertical axis and t?
on the horizontal axis, we consider a triple (*%,7%,/") under which it is feasible in the Secure-
Contract Game to efficiently deliver we=w" and WC>W7§£1. Under (A5), we have shown by
Lemma 7 that attention may be restricted to stage-1 proposals that satisfy (11), and for purposes of
illustration weassumethat #/<tR(z2'C 1R ) and T<tBR(t4\C 1R ¥ Accordingto Proposition
2, A would not choose ¥ and 77 if it chooses ™. We wish to illustrate in this case that it is
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always possible for A to raise its welfare by proposing ¥ '>%. To understand why, let us fix T8
at " and consider varying the proposed %4 and ¢ around 4 and %, respectively, so asto hold
wBCEATH (%) fixed at W*°. Under the security constraint, B will accept any such proposal.
Further, let the stage-2 proposal of (43¢t ) that is associated with any (34,7 ¢t”) maximize
WA, ) subjectto W B(T,t %)= wBC(EAT %) and W C(T,t ©)= w CP(#4,7%, *) and T4<%4. Clearly,
C will accept the stage-2 proposal, and so by construction the welfare level for A associated with
wAE,t™) is attainable in the Secure-Contract Game. In effect, then, with T2 fixed at ™, any
changein % and #® implies by this construction an associated changein (34,%€,¢ ), and Figure 4

depicts the welfare consequences of these associated changes.

Consider, then, theindifference curves associated with WA(E,t_A), WB(E,t_B) and WC(?,t_ C)
under this construction which passthrough the efficient point (¥, £¥) in Figure 4. C'sindifference
curveis horizontal through this point, since W ¢(z,r ©)= w P(¥4,3%,¢ ®) is strictly decreasing in £4
but independent of t* by Lemma4. B’sindifference 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 W (Tt %)= wBC(34,7%,¢") isstrictly increasingin ¢ . Therefore, theindifference
curves associated with WB(E,t_ B) and WC(E,t_ C) are not tangent to each other as they pass through
the efficient point (¥, s ) in Figure 4, and as a consequence, by efficiency conditions (4) and (6),
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” lenswould exist between the indifference curvesof 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, thereisan “upward” lens created by the indifference curves of A and B at this
point, implying that A can gain by raising £ above ¥ and adjusting ¢° to maintain B’swelfare.

A’s gain from this maneuver comes at the expense of C's welfare (and multilateral efficiency).”®

8Asnoted, Figure 4 illustratesthe casewhere W= " and W*>WCx . If thereexistsa (¥¥,7) under which
it isfeasible to efficiently deliver W2=w" and W= W in the Secure-Contract Game, then at this point thereisno
lens between A and B. For example, in the case where %<’EAR(‘L‘B\C,‘ECR,;B %) and T<eBR(tAC 1R ™) asmall change
in ¥4 and an accompanying changein ¢” that left B indifferent would leave Cindifferent aswell (Cwould beindifferent
to any small changein %4 and t? by thefirst-order condition that defines Wcm.fl), and so by efficiency conditions (4) and
(6) A’sindifference curve must be tangent to B’ s indifference curve as well in this case.
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We observe that thislogic is related to a concern about the “foot-dragging” maneuver for
handling “free-riders’ as this maneuver was described in the Introduction. 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 can be interpreted as providing aformal justification for this concern,

and Figure 4 illustrates the foot-dragging incentive to maintain 4 above its efficient level.

In summary, Proposition 2 and its Corollary indicate that the Secure-Contract Game can
deliver efficient bargaining outcomes only in a very limited set of circumstances. In the
circumstances where inefficiency arises, thisinefficiency is associated with forward manipul ation.

In the next section, we consider how this new source of inefficiency might be handled.

5. Preventing Forward Manipulation through GATT/WTO Rules

Oneway to correct theinefficiency associated with forward manipulationisto eliminatethe
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
(#178¢). Indeed, the GATT/WTO explicitly allowsfor renegotiation. Thisistrue both within a
multilateral round of negotiation, when agreements reached between negotiating pairs early in the
round are viewed astentative and may berevisited if subsequent negotiationswith other partnersdo
not go as expected (e.g., Jackson, 1969, p. 220), and it is aso 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:
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Sage 1: A proposes (T:A,?B,t_ B) , Which B accepts or rejects.

Stage 2: If B accepts, A proposes (T4<t4,76,t%), where wB(@,0)2wBC(F4T24 %),
which C accepts or rejects.

Stage 3: If Bacceptsin Yage 1 and C rejectsin Stage 2, then A proposes (74, 787,¢™),

which B accepts or rejects.

The full extensive form of the Contract Renegotiation Gameis given in Figure 5.

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 inits
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, then if C
rglectsin stage 2 its disagreement payoff will be determined by the renegotiation between A and B
instage 3. Inthiscase, the detailsof A’sstage-1 proposal to B areimmaterial 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
mani pul ation hasbeen reduced to the question of “bypass’: Might A chooseto 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?

Toensurethat the bypass problem doesnot prevent governmentsfrom reaching theefficiency
frontier in the Contract Renegotiation Game, an additional condition is needed. To state this
condition, consider the particul ar disagreement welfare levelsin 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 welfareis determined by the equilibrium of the stage-2
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subgame between A and C that follows stage-1 disagreement between A and B. This subgameis
identical to that in the Secure-Contract Game, and we previously recorded B’s payoff in this
subgame as wBD(?A\B,?C\B,t_C\B )= B(t4B, 78R 1B ¢B=0)  which we denoted by W*°. For the
government of country C, this disagreement welfareis 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
(TACTBC (P \C) , C' spayoff inthissubgameis w CP(TAC, 78 ¢® \C)z W €(+4C€ 7B\C 1R t€=0), which for

future reference we denote by weP.

Importantly, as viewed from stage 1 (stage 2), WP (W_/CD ) istied down by the requirement
of subgame perfection, and A therefore has no means by which to manipulate these disagreement
payoff levelsto its own advantage. Bypass, however, concerns the possibility that A might choose
to confront a negotiating partner with the disagreement payoff W7V rather than w'® for je{B,C}.

We now state a sufficient condition to rule out the bypass problem:
(A6)  WP<wBN: WP,

Under (A6), the minimal disagreement payoffsfor B and C in the Contract Renegotiation Game are
givenby WP and WP, respectively, and each of these disagreement payoffsisachieved only when
A reaches an initial agreement with the other trading partner.® Condition (A6) essentially requires

that B and C not be too asymmetric with A when they participatein amultilateral Nash tariff war.?

i might be wondered why (A6) is not needed to rule out bypass in the Secure-Contract Game. The reason
isthat, after B accepts, A can pin C at awelfare level that islower than WV, since no further negotiations follow, and
so A has no incentive to bypass B in the Secure-Contract Game.

®Formally, for j,\je{B,C}, and with #/=0=t¥, consider the three tariffs defined by #,,,=0, #’,=0 and
W\’ 0. Country j may be said to be asymmetric participant with A inamultilateral Nash tariff war if theterms of trade
|mpI|ed by thesethreetariffsisequal to the terms of tradeimplied by the Nash tariffs defined by W’ 0 for ie{4,B,C} .
Intuitively, with country \j positioned on its reaction curve, when countries A and j are symmetrlc 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 considerationsin mind,” i.e, so asto solve W =0 for A
and W; 0 for j. With this definition in hand, it may now be seen that, if A andJ are symmetric part|C|pants in the
multilateral Nashtariff war, then abilateral agreement between them could achieve WP =0 for Aand W; 0 forjwhile
preserving the Nash terms of trade, thereby preserving aswell thewelfare of \j; but from here A could do better yet with
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We next consider the feasibility of efficiently delivering e toB and WEW" toC
in the Contract Renegotiation Game. We say that it isfeasiblein the Contract Renegotiation Game
to efficiently deliver 2> 2 and W= W™ if and only if there exists atriple (#4;7,/%) such that
the outcome of the Contract Renegotiation Game is efficient, satisfies (A1) and (A2), and gives B
the payoff ° and Cthe payoff #* when the stage-1 proposal is (¥¥,%,¢%). Our findingisproved

in the Appendix and contained in the following:

Lemma 8 : Under (A6), it is feasible in the Contract Renegotiation Game to efficiently deliver
WP and WP if and only if there exists (3*¥,7%) with >t @ H°) and T
consistent with (A1)-(A2) for #* and #° such that

(148) wECRYTE PR HC) = WP, and
(140) WL = w-.
The implied stage-1 proposal isthen (#4,7%,¥ = BEE. 72, H°)) .

Intuitively, as with conditions (10a) and (10b) of Lemma 5, (14a) must be satisfied because
otherwise the security constraint (9) would hold with strict inequality at the efficient point and this
would giverise to backward stealing, while condition (14b) must be satisfied because otherwise A
could deviate with alower-than-efficient transfer to C in stage 2 and be better off (if “<”) or Cwould

rgect A’s stage-2 proposal (if “>").

With Lemma 8 describing the set of efficient outcomes that are feasible in the Contract
Renegotiation Game, we may now ask whether A would in fact choose to make a stage-1 proposal
that would induce an outcome from this set in a SGPE of the Contract Renegotiation Game.
Condition (14b) of Lemma8 requiresthat = ", so suppose there exists a (t¥,7%) satisfying
theconditionsof Lemma8for 2>, By (14a), wehave w BC(x4 T BE(T. 2, 1)) = WP>PP .
Choose a small adjustment in T to T and % to ¥ and a W8 e[W*°, W) that solves

an alternative proposal that worsened j’ sterms of trade below the Nash terms of trade and compensated j with a higher
transfer ¢/, and thelower-than-Nash termsof trade under thisalternative proposal would leave \j with alower-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 Lemma4 in the Appendix). Arguing in thisfashion, it can
be seen that (A6) holdsif B and C are not too asymmetric with A when they participatein amultilateral Nash tariff war.
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wBCEY 7 BEEE B WPy = W8’ while maintaining ' >t E@ W C). Genericaly,
such an adjustment exists, and for a sufficiently small adjustment we have as well that ™ s
consistent with (A1)-(A2) for Wt and WP Therefore, by Lemma 8, it is(generically) feasiblefor
A to efficiently deliver W8'<W® to B and #°= W*" to C whenever it isfeasiblefor A to efficiently
deliver > to B and #°= 7" to C, and so A would never choosethe latter. AsA cando no
better for itself in the Contract Renegotiation Game than to efficiently deliver W’ to B and W<

to C, it will do so when it isfeasible to do so, and we may therefore conclude:

Proposition 3. Under (A6), in any SGPE of the Contract Renegotiation Game, the outcome is
(generically) efficient if and only if there existsa (¥¥,7) satisfying the conditions of Lemma8 for

we=w"

In effect, under (A6), the key to attaining efficient outcomes in the Contract Renegotiation
Gameiscondition (14a) of Lemma8, which derivesfromthe security constraint to prevent backward
stealing: attaining efficiency does not require that further conditions be met to avoid the hazards of
forward manipulation. When viewed in light of Proposition 2 and its Corollary, Proposition 3
therefore 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 alow for sufficiently “sweeping” renegotiation opportunities as we have modeled them
here. Still, as (A6) 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 (A6) is violated).?

6. Preventing Backward Stealing through GATT/WTO Rules
Wenow reconsider and interpret the security constraint imposed in section 4 and maintained

throughout section 5 (i.e., the requirement that w 2(T,¢)>wBC(x475,¢%)). As suggested by our

Zns a general solution to the forward manipulation problem, a further possible limitation of the kind of
sweeping renegotiation opportunities that we have considered here is that, in a broader model, such renegotiation
opportunities might themselves impede the negotiation of meaningful market access commitments.
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“terms-of-trade manipulation” interpretation of the backward stealing problem offered in section 3,
thereisalink between this security constraint and a requirement that stage-2 negotiations between
A and C |leave unaltered the terms-of-trade implied as aresult of stage-1 negotiations. Thislink is
suggestive of arole for GATT/WTO rules in this regard, because as we have shown elsewhere
(Bagwell and Staiger, 1999a, 2002) the GATT/WTO norm of reciprocity can beinterpreted asfixing
thetermsof trade, inthe sensethat “reciprocal” changesin market access, i.e., changesthat preserve
the bal ance of market access rights and obligations, leave the terms of trade unaltered.?? Guided by
this suggestion, we ask: Isthere something in GATT/WTO rulesthat might work along the lines of

such a security constraint?

Toanswer thisquestion within our bargai ning games, wefocuson B’ sopportunity to respond
to subsequent negotiations between A and C that upset B’ soriginal balance of market accessrights
and obligationsin away that is unfavorableto B (i.e., that worsen B’ sterms of trade from the level
implied by B’s agreement with A). In this circumstance, we consider the possibility that B hasthe
opportunity to respond with atariff increase above itsbound level that restoresthisoriginal balance
(i.e., that restores the original terms of trade). This opportunity can be seen to exist in the
GATT/WTO under the“withinrounds” interpretation of these games, in the sensethat governments
may choose to modify or withdraw tentatively offered concessions when imbalances arise at the
conclusion of around of GATT/WTO negotiations. And it can be seen to exist as well under the
“between rounds” interpretation of these games, because governments have the opportunity to seek
redressunder the* non-violation nullification-or-impairment” provisionscontainedin GATT Article
XXI11 when they experience nullification or impairment of their market access rights as aresult of
anegotiating partner’ ssubsequent (and GATT-legal) actions. Inthissection, we seek to capturethis
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-roundsinterpretation, andin

particular on the possible role for non-violation complaintsin this context.

22Shirono (2004) provides empirical evidence of thisform of reciprocity in GATT/WTO negotiations.
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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 T¢, 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
respectivereaction curves, " isdefinedimplicitly by B” 74,2V, 7€) = P (14,t8\C,1R). Wethen
provide B with the opportunity to increase its tariff binding from an initially agreed-upon level 8
to T2 whenever A and C reach agreement in stage-2 that impliesaworsening of B’ stermsof trade
(i.e., that implies P¥(74,2279)<P”(x1¢,75',1°R)). In thisway, 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.2

We now describe the WTO-Contract Game:

Stage 1: A proposes (£4,2,+%), which B accepts or rejects.

Sage 2: If B accepts, A proposes (T4<#4,7C,¢C), which C accepts or rejects.

Sage 3: If B accepts in Stage 1 and C accepts in Sage 2, then B selects
tB<max[t 8 BV].

Stage 4: If B acceptsin Sage 1 and C rejectsin Sage 2, then A proposes (4,757t ),

which B accepts or rejects.

The full extensive form of the WTO-Contract Gameis given in Figure 6.

As compared to the Contract Renegotiation Game, the WTO-Contract Game displays two

23Formally, we may define the market accessthat one country affordsto asecond by the first country’ svolume
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 a given world price p* is defined by their respective import demands at that world price:
MA(® t7;p")=M'(p (¥ ,p"),p" t/) for je{B,C}. Similarly, the market accessthat country A affordsto country jisA’s
residual import demand for j's exports — after the other country’s export supply to A has been netted out — at a given
world price: MA4(t4,2,¢ B¢t Cp"=MA(p AL p")p" t4) - EV(pY(',p"),p"tY) for je{B,C}. Finaly, wedefinethe
balance of market access rights and obligations between A and j that isimplied by avector of negotiated tariffs and
transfers at agiven world price by B4(t,t 2t €;p")=[MA/(¥,t/;p*) - p*<MA4 (v, 8t €;p™)] for je{B,C}, where
al tariffs are evaluated at their applied levels. With this definition, it is then straightforward to show that two vectors
of tariffsimply the same bal ance of market accessrightsand obligationsif 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).
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differences. First, in stage 2, the security constraintisno longer imposed. And second, immediately
after stage 2 (inthe new stage 3), B’ snon-violation nullification-or-impairment responseisinserted,
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 Gamewill achieve apoint
on the efficiency frontier. We focus on the feasibility of efficiently delivering w*? to B and "
to C under (A6), 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 W2 and W if and only if there exists atriple (#%,2%+%) 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 (#¥2%+%).

Further progress can be made by considering a particular combination of efficient policies
that we have elsewhere (e.g., Bagwell and Staiger, 1999a) referred to aspolitically optimal policies.
More specifically, for any level of transfers the politically optimal tariffs solve W}’;f 0 for

je{d,B,C} , andit can beshownthat politically optimal tariffs achievetheefficiency frontier defined

In the interests of simplification, we have abstracted from a number of the legal/institutional elements
associated with non-violation complaintsin the GATT/WTO (see Bagwell, Mavroidis and Staiger, 2002, for arecent
discussion of non-violation complaintsin the GATT/WTQO). Among them isthe notion of what level of market access
B could reasonably anticipate it had attained in its stage-1negotiation with A. Arguably, asthe WTO is aforum for
bilateral negotiations, it would be unreasonablefor B not to anticipate that countries A and C might engagein subsequent
negotiations. But these subsequent negotiations may be structured in avariety of ways, some of which could potentially
have large adverse impacts on B’s interests. |f the 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 asaresult of its stage-1 negotiationswith country A issimply that whichisimplied 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 isintroduced 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 athird party, if thethird party had previously negotiated amarket access agreement with one of them. Inthisregard,
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 complaintsinclude (i). The U.S. complaint regarding tariff preferences negotiated
by the EC on citrus products from certain M editerranean 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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by (4)-(6).% Intuitively, politically optimal tariffsareefficient, becausetheincentive of governments
to manipulate the terms of trade with their tariff choicesis the source of international inefficiency
intheNash equilibriumand politically optimal tariffsdo not reflect thisincentive. Wedenoteby ©°
the vector of politically optimal tariffs #7° for je{4,B,C} that, alongwith associated transfers /7,
efficiently deliver W*° and W, and let P v=P"(12%)

By the first-order conditionsthat define them, politically optimal tariffs satisfy (A1)-(A2).%’
Suppose, then, that there exists a ##°>1%° and a 87°<t87° such that the stage-1 proposal
(t4= w4 4B 4800 1B 1Broy stisfies the condition B (t4C,t8C,1R)= P ” . If A wereto makethis
proposal in stage-1 and B accepted, then the level of Y which deflnes B’ sstages non-violation
right in response to a stage-2 agreement reached between A and C is defined implicitly by
PW(EA,tBNV,?C)=PW Turning now to stage 2, if A were to make a stage-2 proposa of
(T4= o0 TC= 150 1 C= ¢ CPo) and if C were to accept this proposal, then 8= t8° and in stage 3
B would select T8= 1%, 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 aboveis
sufficient to ensure that it is feasible in the WTO-Contract Game to efficiently deliver WP 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 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 (thisis

®This can be seen by inspection once the three effici ency conditions (4)-(6) are exprmd in terms of the
alternamweW’functlonsyleldmgthefolIowm%threecondltlons W <P"x[0P" /a7 ]/[0P"[3c"]= W;, ><(Pf/1:f)><[W /W’]
for je{B,C}, and W, /W 'y= (LYW .o/ W+ (1OOYW o/ W Wwhere 8°=[3P"/3t°)/[dP /dC1<0.

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

*"More specn‘lcally (A1) and (A2) may be restated in terms of the W functions as, respectively,
W, X[dP |+ W, x[3p"/6¥]>0 for je{4,B,C} ,and sign[(W, T+ W 3,)x0P" 187" = sign[(W, o/t + ch)xap “/ord].
With politically opt| mal tariffs defined by Wf =0 for je{A, B C},it i$ now direct to conﬂrm that polltlcally optimal
tariffs satisfy (A1) and (A2).
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what W; ;=0 forje{4,B,C} means). Asaconsequence, A could not do better under adeviant stage-
2 proposal that satisfied P*(t#,721%)=P,, in light of B's stage-3 response, i.e., under a deviant
stage-2 proposal that implies t2"7e[48,tBR(t48,1\8 BP)] . There are two remaining possibilities.

Onepossibility isthat A could deviateto astage-2 proposal implying t8¥"<#8  inwhich case
T2>"V and P¥(74,7%,T¢)>P,, . Butevenif suchaproposal could provide A and C with their ideal
trade volumes (and therefore satisfy W; ;=0 for je{4,C}) at the new terms of trade, the declinein

A’stermsof tradeimplied by P (t#,7%,1)>P,, ensuresthat A cannot gain under such adeviation.”

The other possibility is that A could deviate to a stage-2 proposa implying
TENVSgBR(48 108 B0y [inwhich case T8 = t8R(t45,19% 1) and P"(74,75,T€)<P,, . Thepotential
for A to gain from thiskind of deviation arises because, with Y already determined in stage

1, A could conceivably achieve higher welfare with tariff levelsfor itself and C which placed B on

A\B C\B C\B
P"’P"’PO

choices of (t4,1%,¢€) that maximize W4(t4,t58 1€t 4= tB°+ ¢©) while delivering P to C, this

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

potential isruled out by:

(A7) WA 4P0= 504 tP0) » WA PR P A= 18P0 1 7).

If (A7) wereviolated, then by negotiating with C, A could “win the tariff war” with B (i.e, with the
transfer to B ¢27° paidin either case, A could do better under non-cooperativetariff interaction with

B than under the politically optimal tariffs).?® Assumption (A7) effectively rules out this extreme

8T 0 seethat astage-2 proposal by A implying <42 impliesin turn that T2>t2¥, observe that: (i) stage-3
permits T8>t in this case; and (i) "<t in this case, so that B’ s best-response tariff is strictly above 27 (see
note 27), and therefore B desires T2>t8" inthiscase aswell. That A’spayoff must fall with adeviant stage-2 proposal
which leadsto adeterioration initstermsof trade (i.e., arisein P") can be seen asfollows. Beginni ngfrom the political
opti mum A candonobetter under arising P thanif thetariffsof A and C aread ustedsoasto maintain W’ 0 for je{4,C}
and £€ is adjusted so as to maintain W°= w". In this case, we have that dtC/dP" = WCJWC " EC, where the
second equality followsfrom(3), and therefore dw’/dp” - W~ W xdt“/dP" = E BxW <0, wherethesecond 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 tariffsis 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
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degree of asymmetry, by requiring that B is not so small that A could win the tariff war.

Having established that thereis no alternative stage-2 proposal which would be preferred by

A, we may now state:

Proposition 4: Under (A6)-(A7) , inany SGPE of the WTO-Contract Game, the outcomeisefficient
if thereexistsa #%7°>t4P° and a £57°<t#° suchthat thestage-1 proposal (3= #4P°,£ 8= 48p0 ¢ % = ¢ Bro)
satisfies P"(14C,18'C 1°R) = Pp‘j

Proposition 4 provides a sufficient condition for efficient outcomes in the WTO-Contract
Game. To get asense of the circumstances under which this condition is met, we note that under
(A3) and (A4), the highest value of P*(v1',7%,7R) consistent with ##°>1%° and 8P°<1P° is
achieved at = t#° and t87°= t8P°. With ¥#°= 14° and t8P°=187° (A3) and (A4) then imply
P (t"C1PxR)>P 7 * On the other hand, the lowest value of P”(t*¢,7%¢,7F) is achieved at
gdpo= pAR(4Bpo 1CR ¢ Bpoy and £8Po-(), and unless B is sufficiently small relative to C we must then

have P*(+4¢,75C 7= P (x*R t-0,1%)<P 7. Asaconsequence, we may state:

Corollary: Under (A4), (A6) and (A7), in any SGPE of the WTO-Contract Game, the outcomeis

efficient unless B is sufficiently small relativeto C.**

Observe that, if P"(t*,t®“t“®)>P,; when 4= 1% and 4=, then achieving efficient
politically optimal tariffs in the WTO-Contract Game will require that B utilize its non-violation

aboveisrelated, but with two differences. Firgt, the definition of (rA\B ;\,B, P(;\B) gives A a Stackelberg-leader position

while B is the Stackelberg follower, so that A’s welfare when it mteracts non-cooperatively with B isits Stackelberg-
leader welfare, rather than its Nash welfare. Hence, the first difference is that the “tariff war” we refer to hereisthe
Stackelberg tariff war rather than the Nash tariff war. And second, rather than comparing the welfare under the tariff
war to that under freetrade, we compareit towelfareunder politically optimal tariffs. Weinvokethe“winthetariff war”
terminology inthetext above, becausein thespecia caseof national -income-maximizing governmentspolitically optimal
tariffs correspond to free trade, and so in this case our comparison is between the (Stackel berg) tariff war and freetrade.

It both EAP" and %2P° impose a binding constraint on A and B, respectively, when C disagrees, then
P(t4C,7PC 1Ry = P, 1%, 1R)>P 7 1f only 4 isnon-binding, then P(t4C,17C tR)>P" (14, 1% 1R)>P ¥ by
(A3) and (A4). Finally, if 427° isnon- bindi ng, then P*(¢*“,c?“1®)>P 7 by (A3) and (A4).

Thisis suggestive of an efficiency-enhancing role for the “principal supplier” rule of the GATT/WTO,
whereby the largest suppliersto a market are typically granted the position of the early negotiating partners.
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right (i.e., we must then have £5<t%°). Onthe other hand, if P”(t<,t?“,t“®)<P 7 when 4= %
and 2= 187 then achieving efficient politically optimal tariffsin the WTO-Contract Game can be
achieved without the utilization of B’snon-violation right (i.e., we may then have 2= 1), but in
this case negotiations between A and C must conform to reciprocity (i.e., the movement from °

to t#° and from 1% to t®° must leave the terms of trade unaltered).

More broadly, inlight of thisdiscussion it is evident that the backward stealing and forward
mani pul ation problems which prevent governments from achieving efficient bargaining outcomes
under sequential bilateral negotiationsin MFN environments (Propositions 1 and 2) canin principle
be addressed with the inclusion of features that have representation in the bargaining environment
shaped by WTO rules. In particular, opportunities for renegotiation can in principle prevent the
inefficienciesthat arise asaresult of the forward manipulation problem (Proposition 3), while non-
violation nullification-or-impairment rights operating within a reciprocity norm can in principle

prevent the inefficiencies associated with backward stealing (Proposition 4).

7. Conclusion

Motivated by the structure of WTO negotiations, we analyze a bargaining environment in
which negotiations proceed bilateraly and sequentially under the MFN principle. Our analysis
proceeds in two steps. In afirst step, we identify backward-stealing and forward-manipulation
problemsthat arise when governments bargain under the MFN principlein asequential fashion. We
show that these problems impede governments from achieving the multilateral efficiency frontier
unlessfurther rules of negotiation areimposed. Inour second step, weidentify 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 aworld in which the addition of new and

economically significant countries to the world trading system is an ongoing process.

We have shown that the backward-stealing and forward-manipul ation problems arise under

very general circumstances, and that these problems can be interpreted as reflecting underlying
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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 accessrights and obligationsin
a way that is disadvantageous for unrepresented governments. When interpreted from this
perspective, the backward stealing and forward mani pul ation problemstake on heightened practical
relevance, because the balance of market access rights and obligations is a dominate theme in
GATT/WTO discussions. And from this perspective, the potential importance of therole played by
the WTO reciprocity norm and its nullification-or-impairment and renegotiation provisions in

facilitating efficient bargaining outcomes may be appreciated.

Finally, whilewe havefocused 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 thisimportant task to future research.
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Appendix
In this Appendix, we provide proofs of all Lemmas and Propositions not established in the text.

Lemma 2: At any efficient point, the following restrictions apply:
(i) dW’Idv>0, je{A,B,C};

(RY) (i) dW/ldv'<0, dW */dv<0, je{B,C};

(iil) dW7/dv¥>0, j\je{B,C}.
Proof: (A1) states (R1)(i) directly. For (R1)(iii), notethat (A1), (A2) and (4) imply dW//dv*<0 for
jE{B,C} . But dwlde! = [(1/5)W", ;+ WJI'SW](aPW/arA) and dW//dY = [(1/7)W, -+ W;w](aﬁw/arv) for
j.\je{B,C} ,andso 8P "/3t4<0<aP™ /1Y for j,\je{B,C} implies sign[dW’/dt4]= - sign[dW’/drY] for
j\ie{B,C} . Wethereforehave (R1)(iii). Finally, together with (5) and (6), (A1) and (R1)(iii) imply
dw 4/dv<0for je{B,C}, which gives (R1)(ii). QED

Proposition 1: There does not exist a SGPE of the Basic Game in which the outcome is efficient.
Proof: Asillustrated by Figure 2 when j isset to C, A could improve upon any stage-2 proposal
(TETCE t°F) that, in combinationwith (T8E,£%%), attained apoint on theefficiency frontier, because
with aslight reduction in T¢ below T¢% and adlight increasein 1€ above rF, A could moveinto

the lens depicted in Figure 2, and C would accept this proposal. QED

Lemmad: wPE4T2, %)= W C(24,75,1°R,¢€=0) for 24<tR(rPC,1R ¢ %) and TP<eBR(e4C 1R 1),
andfor any such (¥4,75) that, together with t°%, failsto drive C to autarky, w 234,72, %) isstrictly

decreasing in 4, strictly increasing in T8, and independent of ¢°.

Proof: Utilizing the relationship W S(z,t )= (P (€, (1)),P*(v),t €), we observe that
oW ClotA= dWC/dvi= [ch/rc+ VI[0P"/3c*], while C's reaction curve is defined implicitly by
We o+ O°WS,= 0 where 8°=[0P"/tCY/[dP C/drC]<0. It followsthat, with TA<e4R(c8'C,1R 1) and
TB<tBR(tA\C 1CR %) and therefore w CP(x4,78,¢ %)= W €(%478,7R £€=0), and with C positioned on
its reaction curve, ow‘P/ot4=[1- 01K W}fw[aﬁw/at"]<0 provided that ¥4 and ©2 are non-
prohibitive. Analogous arguments applied to T2 imply awP/dt2=[1- 6/7°K] Wgw[aﬁw/aﬁpo.
QED
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Lemmas5: Itisfeasibleinthe Secure-Contract Gameto efficiently deliver > W and W erﬁ
if and only if there exists (¥ with >t EG@ 7 °) and T consistent with (A1) and (A2)
for w” and W* such that

(108) wBCY T BECE WP %) = WP, and

(100) wPERYTHBEEY W) = WE.

The implied stage-1 proposal isthen (#4,7%,¢% = BET; i7" °)).

Proof: If the conditions of the Lemma are satisfied, then a stage-l proposa of
(R4 T, BECEEL I 7)) will befollowed by astage-2 proposal of TE(T2 72, C), tCEGH: e w©)
and CEEE W W©), and each proposal will be accepted, delivering > and W efficiently. Given
this stage-1 proposal, A can do no better for itself with an alternative stage-2 proposal, since that
would require that either B get lessthan W* , which would violate the security constraint, or that C
get less than w°, which C would not accept. Going the other way, if (10a) is violated, then the
security constraint and W 2(z,¢ B)= W imply that w 2C(&V, 7% BEEE W2 7°)) < WB(tt ), butthen
by Lemma 3 backward stealing in stage 2 would preclude efficiency. If (10b) isviolated, then either
w DY T BEGH. I WC)) < WC, but then A could increase its welfare by deviating from the
efficient policiesto proposeinstead ¢ C</CE(T; %, C) , or dlse w CPATH BEE W2 WC)) > WE,
but then C would reject A’s stage-2 offer. QED

Lemma 6: Under (A4), there does not exist a SGPE of the Secure-Contract Game in which the
outcome is (generically) efficient and satisfies (11) and with WE>wPP andlor WC>VI_/fn§I.

Proof: Consider any efficient outcomethat isfeasiblein the Secure-Contract Game and for which,
by (11), #<tR(BC 1R ) andior TH<tBR(tAC,tR ™). Starting from the stage-1 proposal
(YT = BEEE I C)), we must establish that A can find an aternative stage-1 proposal that
it strictly prefers as long as WC>VT/§£1 andior WS>, (1) Suppose WC>VT/$. (A) If
<pR(BC 1R ¢ then increase the proposed &4 dlightly; thisleadsto astrict reduction in w P
by Lemma4 if T8<tBR(tAC,tR ™) and by (A4) if instead T>tBR(TAC 1R %) | thereby ensuring
that W>wCP. Now adjust ¢° tofix wBC a W, If T/<tBR(TAC,7R (%) then by Lemma4 w P
is unaltered by the adjustment in ¢”. If instead T>t2R(t4C,tR () then w 2 may be altered by
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the adjustment in t%, and the impact on w P of the described adjustmentsin ¥4 and t® isthen
ambiguous: generically, however, these adjustments do not leave w P unaltered; therefore, by
choosing the direction of the original changein &4, we may (generically) find an adjustment in £4
and ¢” that strictly lowers wC and fixes wBC at W”, thereby assuring that B will accept this
alternative proposal. Next, by combining the implied adjustment in t2 with adjustments in the
stage-2 proposalsfor T, T€ and ¢ © that fix thelevelsof W8 and W€ at W® and W respectively,
and maintain T4<%4, the efficiency conditions (4) and (6) imply that there can be no (first-order)
effect of these combined adjustments on 4. But with W= W >wCP under this adjusted
proposal, A can then reduce the level of £ it proposes in stage-2 and enjoy a strict welfare benefit
from this maneuver. (B) If T<tBR(tA 1R %) then reduce the proposed T2 dlightly; thisleadsto
a strict reduction in wC by Lemma 4 if <tR(tPC R and by (A4) if instead
ot R(BC 1R | thereby ensuring that W>wCP. Now adjust #° to fix w2 at W°. If
T<pAR(tBC 1R (M then by Lemma 4 wCP is unaltered by the adjustment in . If instead
ot R(BC 1R ¥ then w P may be altered by the adjustment in ¢7, and the impact on w P of
the described adjustmentsin T8 and ¢ isthen ambi guous: generically, however, these adjustments
do not leave w “P unaltered; therefore, by choosing the direction of the original changein T2, we
may (generically) find an adjustment in T8 and ¢” that strictly lowers w €2 and fixes w8 at >,
thereby assuring that B will accept this alternative proposal. Next, by combining the implied
adjustmentsin T8 and ¢ with adjustmentsin the stage-2 proposalsfor 74, T€ and ¢' © that fix the
levelsof W8 and W< at W’ and W respectively, and maintain T4<%, the efficiency conditions
(4), (5) and (6) imply that there can be no (first-order) effect of these combined adjustmentson 4.
Butwith W €= W>w P under thisadjusted proposal, A can then reducethelevel of ¢ it proposes
in stage-2 and enjoy a strict welfare benefit from this maneuver. (I1) Suppose We= VI_/fnfl and
WP>w™ . Feasibility then implies by Lemma 5 that w2V 7B, W° W) = W’ and
w DA T BECH, P DY) = W2 | Chooseasmall adjustmentin T to T and £ to £/ that

solves wBCRY 7 BEEY B W) = WB' for  WPSWASWPP while maintaining
>t BT WC).  Generically, such an adjustment exists, and for a sufficiently small
adjustment we have as well that ™" is consistent with (A1)-(A2) for W2’ and W<o . By thefirst-

order condition that defines Vfﬁ; asmall adjustment in T and ¥ has no (first-order) impact on
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w P, and so we also have w P T BEEY A W) = Won
(generically) feasible for A to efficiently deliver W2'<W” to B and W°= W<, to C whenever it is
feasiblefor A toefficiently deliver #*>#* toB and #*= Vfﬁ; to C, and so A would never choose

the latter. QED

Therefore, by Lemmab, itis

Lemma 7: Under (A5), there does not exist a SGPE of the Secure-Contract Game in which the

outcome s (generically) efficient and violates (11).

Proof: Inthetext weestablished that, if thereexistsa (¥4,7%) that satisfiesthe conditionsof Lemma
5 for some W and W° and that, in addition, violates (11), then W>W<_ and (generically)
wP>w" . Consider, then, asmall reductionin ¢ > . Observethat with (11) violated, both w2\ and w €P
are differentiablein ¢7, and under (A5) asmall reductionin 2 will (generically) alter both w2'¢
and w P, leading to four possible cases. (1) w2 and w<P are reduced. Then adjust T4 and ¢©
tokeep W2 and W € unchanged (and note that w2 and w?' areindependent of T4 and ¢ and,
with (11) violated, independent as well of any change in %4 that may be required to maintain
t4<%4). By efficiency condition (4), these adjustments create a second-order reductionin W+, and
W B= WP>wBC>WPP while W C= W>w P>W-> . A canthenreduce ¢ whilekeeping W C>w P
and enjoy a strict gain from this maneuver. (1) w?¢ and w P are increased. Then reverse the
changein¢”,i.e.,increase t >, and thiswill reduce both w2 and wP. Then proceed asin (1). (11
wPC isincreased while w2 isreduced. Firstadjust T4 and £ tokeep W ® and W € unchanged.
By efficiency condition (4), these adjustments create a second-order reduction in W+, and
W B= WP<w PSP while W= WSwP>ED | Then adjust £, T and 7€ to set 5= w?¢
and W €=wCP (and notethat w2 and wP are unaffected by these further adjustments and, with
(11) violated, independent as well of any changein &4 that may be required to maintain T4<%4).
Together, these adjustments (generically) alter w4. If W4 rises, then we have found a set of
adjustments under which A gains. If W4 falls, then reversethe changein t®,i.e,increase t”, and
reverse the sign of al the described adjustments, and W4 must then rise under these reversed
adjustments. (1IV) w2 isreduced while w P isincreased. Firstadjust T4 and ¢ © tokeep W8 and W €
unchanged. By efficiency condition (4), these adjustments create a second-order reductionin w4,
and W 8= WP>w PSP while W €= W<w P>WE2 . Thenadjust 1€, 74 and T€ toset W 5= w?'C
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and W €= w P (and notethat w?'¢ and wP are unaffected by these further adjustments and, with
(11) violated, independent as well of any changein %4 that may be required to maintain T4<%4).
Together, these adjustments (generically) alter W4, If W+ rises, then we have found a set of
adjustments under which A gains. If W4 falls, then reversethe changein t®,ie,increaset”, and
reverse the sign of all the described adjustments, and W4 must then rise under these reversed
adjustments. With these four cases, we have therefore established that, if there existsa (+¥,7) that
satisfies the conditions of Lemma5 for some #” and W and that, in addition, violates (11), then
A can (generically) find a better proposal. Hence, there does not exist a SGPE of the Secure-

Contract Game in which the outcome is (generically) efficient and violates (11). QED

Lemma 8 : Under (A6), it is feasible in the Contract Renegotiation Game to efficiently deliver
WP and W= if and only if there exists (% 7) with V>t E@. 7 5 and &
consistent with (A1)-(A2) for W and #° such that

(14a) wBCERYTH BECE P X)) = W, and
(140) WL = w-.
The implied stage-1 proposal isthen (#4,7%,/Y = BEE. 2, H°)) .

Proof: If the conditions of the Lemma are satisfied, then a stage-l proposal of
(R4 T BECEEL I W°)) will befollowed by astage-2 proposal of TE(T8 72, C), tCEGH: e ©)
and CEEE W W©), and each proposal will be accepted, delivering > and W efficiently. Given
this stage-1 proposal, A can do no better for itself with an alternative stage-2 proposal, since that
would requirethat either B get lessthan w* , which would viol ate the security constraint, or that C
get less than w°, which C would not accept. Going the other way, if (144) is violated, then the
security constraintand W 2(z,t B)= W imply that w BC(+Y, 7% BEGE 2 °)) < WB(xt B), butthen
by Lemma 3 backward stealing in stage 2 would preclude efficiency. If (14b) isviolated, then either
w? < W°, butthen A could increaseitswelfare by deviating from the efficient policiesto propose
instead t C<(CE(EELIE C), or else WP > W, but then C would reject A’s stage-2 offer.
QED
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