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Is There a Broader-Deeper Trade-off
in International Multilateral
Agreements?

Michael J Gilligan

Abstract It is commonly thought that there is a trade-off between the breadth
and depth of multilateral institutions—that multilaterals that are more inclusive in
their memberships will necessarily be shallower in their level of cooperadtlsimg

a multilateral bargaining model with self-seeking rational agtbshow that such a
trade-off does not exist for a broad class of multilateral cooperation problEnes
conclusion that there is a broader-deeper trade-off follows from the assumption that
the members of the multilateral must set their policies at an identical. [Ekelmulti-
lateral agreement modeled in this article allows states to set their policies at different
levels Once this change is magdenere is no broader-deeper trade;afffinding that

has obvious empirical and policy implicatian$ explains why some regimes are
created with fairly large memberships at the outseid it calls into question the
policy prescription of limiting membership of multilateral institutions to a small group
of committed cooperators for the class of cooperation problems modeled in this.article

It is commonly thought that there is an inverse relationship between “broader”
and “deeper” in international multilateral agreements—thatrisltilaterals that

are more inclusive in their memberships will necessarily be shallower in their level
of cooperationWhen there is a broader-deeper trade-affjiven member’s treaty-
mandated cooperative policy would be more cooperative if some other member of
the treaty were excluded from. iOr to put it another wayadding a particular
state to an agreement necessitates reducing the level of cooperation of the other
membersThe idea often arises in discussion of European integra@oe reason

why the European Communi}EC) was created with six states rather than all of
(Western Europe was that some European states were unwilling to integrate their
economies as much as the original EC six wéteesumably if those states had
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been included the extent of integration embodied in the Treaty of Rome would
have been lessendaecause those less integration-inclined states would never have
agreed to a treaty with such a “deep” level of integratiBrcluding those states
allowed the original six to cooperatéat is integrate to a greater extent

The same argument has been applied to other areas of international coopera-
tion. For instance DowndRocke and Barsoom claigflarge multilaterals that start
out small will tend to become deeper in a cooperative sense than those that start
out with many members! The idea is the sam®y excluding states that are not
committed to cooperatigrthe level of cooperation of the members that do join—
reductions in pollution for instance—can be gredtiepe). Including those less
cooperation-minded states will make the treaty broddewill have more mem-
berg, but each state’s level of cooperatidreduction in pollution will be less-
ened because those states will not sign a treaty that requires such deep levels of
cooperationThus by excluding less cooperation-minded states the states that do
join can engage in deeper cooperation

The claim that there is a broader-deeper trade-off produces a puzzle thifough
brief review of the creation of some multilaterals reveals, timatany casedssues
of broader versus deeper simply did not ari€ertainly the proposer of some of
the most important multilaterals in the early postwar @hee United Stat@swas
concerned with making them as expansive as possibtewith limiting their mem-
bership to “hard core” memberKahler put it this way “Postwar multilateralism
... expressed an impulse toward universality that implied relatively low barriers
to participation in these instrumerit$

The creation of the General Agreement on Tariffs and T(&®T T) is an exam-
ple of an important postwar institution in which one finds no references to a
“broader versus deeper” debaldne GATT was created in 1947 with twenty-three
membersnot a large organization by today’s standatulst it comprised about 60
percent of the states with market economies at the,tand a much larger share
of world trade States were invited widely\No state was excluded by the treaty’s
core members because they thought that state was too protectionist and would
limit the depth of cooperation of the other membédngleed some early members
of the GATT were some of the most protectionist states in the wnidia, which
was admitted when it became independent in 198 good example Much of
the “evolution” of the GAT T—meaning the addition of states after the forming of
the agreement—was pro forma as former colonies of GATT members were given
easy membership in the organizatibfihe same could be said of the Bretton Woods
system The framers of the system hoped that it would be as expansive as possi-
ble. They did not seem to be concerned with restricting membership to those states
that supported a stable fixed exchange rate syét&he International Monetary

1. Downs Rocke and Barsoom 199898
2. Kahler 1992 681

3. Jackson 199760.

4. Gardner 1980
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Fund(IMF) opened its doors in 1946 with thirty-nine memhebout 89 percent
of the world’s market economies at the tinaad an even larger percentage global
GDP or world tradeA more recent example might be the Montreal Protpaiich
limited emission of ozone-depleting chlorofluorocarbé@sCs9. The treaty came
into force in 1989 with a membership of twenty-nine states and thereCa
large number of statebut it did account for 82 percent of world CFC consumpfion

If the broader-deeper trade-off is not a general phenomenbat determines
when it will arise? | show that the broader-deeper trade-off occurs when members
of the multilateral choose a single policy that is applicable to all memlteas is
when all members of the agreement must set their policy at the same Téxel
assumption that states must set their cooperative policies at an identical level is
appropriate in some contexts and not appropriate in atfi@espurpose of this arti-
cle is to show that when this assumption is relaxed the broader-deeper trade-off dis-
appearsThe multilateral agreement modeled in this article allows states to set their
policies at different levelsOnce this change is magdthere is no broader-deeper
trade-off Indeed once the “identical-policy” assumption is relaxeader multi-
lateral agreements can actually engage in deeper cooperation than narrower ones

The findings in this article have obvious empirical and policy implications
Empirically, the model offers an explanation for why some agreements seem to
exhibit a broader-deeper trade-off and others do liam a policy standpoint this
article calls into question policy recommendations in favor of adopting multilat-
eral agreements with relatively small exclusive membersHips analysis in this
article shows that the claim that “multilaterals that start out small will tend to
become deeper” is not true for a large class of cooperation problesnshe types
of cooperation problems modeled in this artjaecluding states from the agree-
ment only lessens the benefits of cooperation by reducing the number of states
that set their policies cooperatively while offering no increémed perhaps even
some reductionin the depth of cooperatiomhus creators of multilateral agree-
ments should in fact strive for inclusiveness in these cases

A further purpose of this article is to show that modeling multilateral bargain-
ing is not so complex as to be avoided altogetfierdate there has been little or
no effort at modeling the creation of multilateral agreements form@lhe reason
for the lack of formal study of multilateral agreements is that the problem has
been thought to be too complex analyticalDne of the best formal studies of this
topic avoids the multilateral bargaining issue statitihe [multilateral institu-
tion] creation decision in its purest form is an unstructured bargaining problem of
enormous complexityFor example in a world of fifty states there are over two
million combinations by which a five state multilateral might fotfThis article
shows that that statement makes the problem seem rather more complicated than
it needs to be and takes a first step at filling this gap in the formal international
relations literature

5. Benedick 1991
6. Downs Rocke and Barsoom 199898
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The article is organized as followl the following section | review a model of
the creation of a multilateral agreement in which members choose an identical
cooperative policy leveland | show how that assumption leads to the conclusion
that there is a broader-deeper trade-trff the next section | present informally
my model of multilateral bargaining he following section offers an informal dis-
cussion of the major findings that follow from the mod€he next section illus-
trates the findings with a few empirical exampl&e final section concludes
The Appendix contains the formal model and proofs of the propositions that are
discussed in the body of the article

The Identical-Policy Assumption

In this section | illustrate how the assumption that states set their cooperative
policies at identical levels produces a broader-deeper tradddoffins Rocke

and Barsoom provide the clearest example in the published literature of this line
of reasoningso | will use their model as the basis for my discussidmmore
formal treatment of their modgincluding proofs for the claims that | mention
here is available in their paperFigure 1 illustrates the policy spac®ne
might think of the space as a continuum of the amount of pollution states pump
into a common body of water with the left side corresponding to more coopera-
tive policy—one that creates less pollutionhave depicted a world of eleven
states One can obviously generalize these claims to apply to a world of more
states States’ ideal points for the policy in question are arrayed along a
continuum—x, is state 1's ideal pointx, is state 2's ideal pointand so fortky
Members of the organization vote on the level of policy that they want set for
the group as a whol@&Vith simple majority votingthe ideal point of the median

of the admitted members will be the equilibrium policy in the sense that it will
win a majority of votes in a pairwise vote against any other pdlitiyall the
states are allowed to become membehe cooperative policy would be state
six’s ideal point If instead a subset of states—for exampéates one through
five—created a more exclusive agreemethie cooperative policy would be
state three’s ideal point—much deeper cooperation than if the full group were
admitted This argument by itself does not definitively show that “deeper is bet-
ter than broadét because excluding states achieves greater cooperation from
states with low ideal points but completely forgoes cooperation with states with
higher ideal pointslt is, howevey the basis for the recommendation that multi-
lateral agreements should be relatively exclusive in their early stages and admit
members only as they become more willing to set their policies at a low level
such asxs.

7. See ibid, 40Q for the setup of their model
8. Downs Rocke and Barsoom assume two-thirds majority voting but this does not change the
substantive point
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FIGURE 1. Voting on a single cooperative policy with eleven countries

London Slantcheyand Stone offer a different model that also produces a broader-
deeper trade-offin their mode] states do not vote on the single cooperative pol-
icy. Instead a hegemon proposes contribution levels for the provision of some
international public goadrhe authors assume that the hegemon requires each mem-
ber to contribute an identical percentage of its gross national pr@@Gi®) to the
provision of this goodAlthough the model is quite different from that of Downs
Rocke and Barsoom the results in terms of the broader-deeper trade-off are simi-
lar. Small states are unwilling to contribute as large a percentage of their GNP as
large states arend so a broader-deeper trade-off is produdds: hegemon may
exclude some of the smaller states from the organizaienause including them
would reduce the percentage of GNP that the remaining states would confribute
There are fundamental differences between these two models—DBwalse and
Barsoom'’s is a voting model and LondoBlantcheyand Stone’s is notDespite
this difference both models predict a broader-deeper trade-off because both mod-
els make the identical-policy assumption

The identical-policy assumption that drives these results is questionable in a
variety of contextsMultilateral agreements do not generally require that their mem-
bers set their policies at exactly the same lgwsl is assumed by these models
For examplemembership in the Montreal Protocol did not require that each state
set the same level of ozone depleting substaritles US. level of pollution was
different from Japan;swhich was different from Canada’s level and sa'815im-
ilarly the Kyoto protocol set different levels of greenhouse gas emissions for each
of the members!

Furthermore the identical-policy assumption can produce odd side effects
Assuming that the states’ noncooperative equilibrium policies are their national
ideal points this model implies that states with ideal points below the median of
the members of the multilateral would actually be allowed to increase their policy
level and still be in compliance with the treaty other wordstheir cooperative
policy could be highefless cooperativehan their noncooperative policy had been
For instanceeven in the more exclusive treaty containing only states 1 through 5

9. London Slantcheyand Stone 2003
10. Benedick 1991
11 Information about the Kyoto Protocdhcluding the treaty text that lists the abatement levisls
available at the United Nations Framework Convention on Climate Change Wethibe'/unfcccint).
Accessed 24 March 2004
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states 1 and 2 will actually be allowed to increase their policy level ug tnd
still be compliant with the treaty

The other assumption that might be questionable in this analysis is the assump-
tion concerning votingThis assumption does not drive the broader-deeper trade-
off, so | will not focus on it here except to say that in the international context
bargaining models seem more approprigt&dopting a legislative voting approach
does not take into account two important problems in the creation of international
multilateral agreementdhe first of these concerns states’ incentive to participate
in the agreementand the second concerns compliancegislative districts that
lose the vote on a national policy issue must still abide by that pdliobgy can-
not opt out States that lose a “vote” in a multilateral organization the other
hand can simply refuse to sign the agreemeint which case they will not be
bound by its provisionsFurthermoreeven if a state does sign the agreemént
can still cheatBecause there is no international authority to force states to partici-
pate in and comply with an international agreemémat agreement must offer its
members sufficient incentive to sign it and it must be self-enforclitge model
presented in the next section will explicitly address the problems of participation
and enforcement

In summary the identical-policy assumption is crucial to the conclusion that
there is a broader-deeper trade-athat conclusion is an artifact of the assump-
tion that adding a less cooperative member increases every member’s policy level
because it raises the median or average policy léM@bs assumption is not gen-
erally appropriateAs | discuss belowit may have its place in certain contexts
such as policy making within the European Uni@BU) where states really do
often adopt a single policy for the whole Unidthe establishment of a single
currency being the most prominent recent examplé it is not a close match for
many multilateralsin the next sectionl informally present a model of multilat-
eral bargaining in which states are allowed to set different levels of the policy in
question and the cooperative solution is arrived at via bargainmthat model
the broader-deeper trade-off disappears

The Model

Some complications arise in the multilateral setting that are not present in bar-
gaining over a bilateral agreemei@ne of the more important complications is
whether the benefits of cooperation are excludable arBwexcludable benefits

I mean that nonsignatories can be prevented from receiving the benefits of coop-
eration among signatorieShe key to excludability is whether or not a state can

12. In fact, models of policymaking in domestic legislatures within states increasingly treat it as a
bargaining problemSeeg for example Austen-Smith and Banks 198899Q Baron and Ferejohn 1989
Baron 1991 Merlo 1997 Diermeier and Merlo 2000and DiermeierMerlo, and Eraslan 2003See
Banks and Duggan 2000 for a generalization of those models and the one in this article
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target its policies toward other state€dome types of policies can be set differ-
ently toward different state3rade policy is one exampl&tate A's tariff on prod-
ucts from state B can be different than its tariff on products from state C
Extradition treaties and treaties on the granting of visas are other exarRples
icies that are targetable in this way will allow members of a multilateral treaty to
exclude nonmembers from the benefits of cooperatimetause they can have
different (presumably less cooperativeolicies toward nonmembers than they
have toward members
In some casedowever a state can only set its policy at one lewklstate can
only emit one amount of CFCgor instance State A cannot emit one level of
CFCs toward state B and a different level toward stateSitnilarly a state can
only have one amount of biological weapons in its stockpiigéhese casegnem-
bers of a multilateral agreement will not be able to set different policies toward
members than they do toward nonmembé&tenmembers will be able to enjoy
the benefits of cooperation even when they do not participate in the agreement
For modeling purposes excludable benefits treaties are quite different from non-
excludable benefits treatiefhe two most important differences at® the pun-
ishments for cheating on the agreemenrtd (2) whether states that are invited to
join the agreement have an unambiguous incentive to do so or whether they have
incentive to free rideThe first of these differences concerns whether or not pun-
ishments can be targeted to states that cheat on the agre@menatter of these
differences has important implications for what states should do if some subset of
them refuses to join the multilateral in the hope of free ridifgis problem has
implications for the number of ratifications that should be required for the treaty
to come into force as | discuss beloihese differences between the two types of
cooperation problems are sufficient to require discussing each of them separately
In this article | discuss a treaty in which benefits are nonexcludable because |
regard it as the harder case for international cooperalibe main result should
also apply to excludable-benefits treaties
N is the set of states in the modehrdinalityn. Although it is not an essential
feature of the modebubstantively it makes sense to thinkNs the set of states
that are relevant to the issue in question rather than all of the states in the world
For instancean agreement to clean up the Black Sea would have no reason to
include all of the states in the worl@he agreement is only relevant to states that
border that body of wateEven an agreement that regulates a global issueh
as protecting the ozone lay@vould not necessarily include all states in the world
because many states’ consumption of ozone-depleting substances is negligible
Each state € N sets a policyx; > 0. One can think of this as a policy that
produces negative externalities such as the amount of pollution produced by the
state Each state has an ideal level for its own palishich | denotez; > 0. |
assume thai’s ideal level for the other states’ policies is zefithis assumption
greatly reduces the amount of notation in the model and is not unreasonable sub-
stantively If, for instance one is discussing an environmental tredtye assump-
tion implies that states do not want other states to pollute afnihough there


https://doi.org/10.1017/S0020818304583029

https://doi.org/10.1017/50020818304583029 Published online by Cambridge University Press

466 International Organization

are cases that violate this assumptidnseems reasonable for many cases and
offers substantial gains in the tractability of the modedch state’s utility is char-
acterized by a standard quadratic loss functi@iven this setupeach state will
set its policy at its ideal pointz) in the absence of an agreemeand this out-
come is globally suboptimdthis is a standard resulso | omit the prooj. Each
state would be willing to trade some reduction in its policy for some reduction in
other states’ policieSfo accomplish this the states can agree to a treaty that reduces
their policies | will now discuss a game of bargaining over such a treaty and the
subsequent enforcement of the agreement

The game form can be described as followse game is divided into two
phases a bargaining phase and an enforcement ph&seh player can take
actions at discrete times={1, 2, 3, ... } that correspond to the stages of the
relevant phase of the gamewill begin by describing the bargaining phase
“Nature” chooses a proposer frohi according to some rulémore on this rule
later). The chosen proposer then makes a propdsalthat includes a list of
states to be invited along with cooperative policigs= 0, for each of them
The proposal does not specify policies for uninvited statbat is if I, is
accepted those states may set their policies wherever they.)liRéne set of
states that the proposer invites is allowed to be enipig invited states either
accept or rejecil,. If one or more of these rejectd;, the proposal fails and
bargaining proceeds to the next staggage 2 and the stage game repeats
Nature picks the next proposer frolhaccording to the ruleThe proposer that
nature has just chosen then makes a propdsdhat includes a list of the states
invited and their policiesThis list can include states that were not invited in the
previous proposalThe invited states either accept or rejéigt If one or more of
them rejects jtthe game goes on to stage thr&he bargaining stage game repeats
in this way until all states accept the current propo&aice this occurs the bar-
gaining phase of the game ends and the accepted proposal is implemigmnted
game then proceeds to an enforcement phase in which the members of the agree-
ment play a multilateral repeated prisoners’ dilemimaeach stage of this phase
of the game members of the agreement either set their policies no higher than
those mandated by the agreement or they do(thatt is they cheat If a mem-
ber cheatsthe other members of the agreement punish the cheater by reverting
to “punishment levels” of their respective policiésiore on these latgrfor a
specified period of timeAfter punishing the cheater for this specified period of
time, states return to their cooperative policies as specified by the agreement
Nonmembers are allowed to set their policies wherever they like without
punishment

The empirical record does not suggest a clear answer to the quesiitio
proposes?” While the United States may have had a dominant role in proposing
many multilateral agreements during the early postwar yeacsirsory review of
the more recent history of the creation of multilateral agreements reveals that it no
longer doesFor the purposes of this model it is only necessary to assume that
each stata is chosen to be the proposer with some probabilitand that this
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probability does not change from period to periddNote thaf if chosen twice in
successionstates may make counterproposals to tlipievious proposals

| now return to the issue of punishmeni&he treaty must be self-enforcing
Each state must receive utility from complying with the treaty that is at least as
high as it would receive from cheating on the agreement and being punished for
it. The proposer’s problem is to put forward a treaty that maximizes its utility
subject to the constraint that all the signatories will comply withGhe must
specify the punishments to be able to determine this constfaomtsimplicity |
assume the members of the treaty will punish cheating by returning to their non-
cooperative Nash equilibrium policy levelthat is set their policies at their ideal
levels for p periods Note that in punishing a cheatéhe members of the agree-
ment also “punish” each otheThis is unavoidable given the nonexcludability
assumed her¥

I would like to highlight one final feature of the game farAgreement requires
unanimity If any invited state rejects the treatyo treaty is implemented in that
period and the bargaining continu&sithout this feature some nonproposers may
have an incentive to reject the treaty in order to free ride on the cooperation of
those that signed.iThis is a step-level public goods problem with incentives sim-
ilar to those of the well-known “paradox @hot) voting.” > A sufficient number
of states must ratify the treaty for it to come into for&ates may prefer that
other states ratify the treatgo that it would come into force and they could free
ride on the cooperation of the other membdiswever if too many states play
this strategythe treaty will not come into force in which case states will regret
their decision not to ratify the treatyhe game form | have described allows one
to ignore these complications by effectively taking away the nonproposers’ incen-
tives to reject the treaty to free ride on the cooperation of the other members
Admittedly this assumption is a limitation of the modé&i practice treaties do
not require that all relevant states ratify them before coming into faitleough
treaties usually do require that some substantial number of thermdeed the
treaty’s ratification requirement is typically part of the equilibrium—that is the
number of ratifications required for the treaty to enter into force is decided as part
of the negotiationsUnfortunately endogenizing the ratification requirement is
beyond the scope of this article

To give an intuitive idea of how the model workgurn to the proposer’s prob-
lem. The proposer wants to put forward an agreement that both makes it as well
off as possible and will be accepted by the other stdieleed the proposer wants
to make the other states an offer that just makes them indifferent between accept-
ing and rejecting itlf the proposer gives the invited states a better offeen it

13. Obviously O=r; =1 foralli € NandXYcn i = 1.

14. See Pahre 1994 for further discussion of enforcement in a multilateral setting

15. Ferejohn and Fiorina 1979n step-level public goodsee Palfrey and Rosenthal 198hd
Goeree and Holt 2003
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will have given them more than it had to do to get them to sign the tréfatye
proposer offers the invited states less than that amaley will reject the treaty
no agreement will occur in that peripdnd a newpotentially different proposer
will be chosen in the next periodhus the proposer will make a proposal that
equates the other states’ utility from accepting it to their utility from rejecting it
call this constraint the “participation constrainbecause this constraint must be
met if the invited state is to participate in the agreement

There is a complicatigrhowever The proposal must offer each member suffi-
cient utility to keep them compliant with the agreeme®dlearly, it does the pro-
poser no good to obtain a treaty that the members will certainly cheahenefore
if the proposal that just meets the invited states’ participation constraints does not
offer sufficient rewards to keep a state compliant with the agreerttenproposer
must offer that state a better proposal—one just sufficient to ensure that state’s
compliancel will call this constraint the “compliance constraihEee the Appen-
dix for details!® Here too there is no reason for the proposer to offer such a state
more than that amount because doing so is unnecessary to ensure that state’s com-
pliance and only offers the proposer lower utility

| call the set of states for whom the compliance constraint bi@dsd the set
of states for whom the participation constraint birlsl show in the Appendix
that both of these constraints cannot hiad a state is either a member®©for P
or neither If neither constraint binds for some statkat state will sign and com-
ply with the given agreement for any cooperative level of its policy that the pro-
poser offers so the proposer will set that policy at zeftsee the Appendix for
more details In this case the state’s participation and compliance constraints are
not binding so it will actually receive more from the agreement than is necessary
to get it to sign and comply with the agreement

Results

As shown by Proposition,which is presented in the Appendithe equilibrium
proposal in this model possesses some standard features of complete information
alternating offers bargaining gamebke outcome is uniqydargaining ends in the
first period and the proposer receives a larger share of the geéteris paribus
The reason for these features is the same as in the more standard two-person game
so | do not dwell on them heré Instead | focus on the main substantive point of
this article namely that there is no broader-deeper trade-off in the situation
described by this model

First, one must establish the equilibrium policié§ithout loss of generalityl
index the proposer as stateAs proved in Proposition,lthe proposer’s equilib-
rium cooperative policy ts

16. See Fearon 1998 for a discussion of the contradictions between bargaining and enforcement in
the context of a different model
17. Osborne and Rubinstein 199€hap 3.
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Proposition 1 also shows that the nonproposers’ equilibrium cooperative policies
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The As in Equationg1) and(2) are the Kuhn-Tucker multipliers on the members’
relevant constraints angd is analogous to a discount rateee the Appendix for
more details*® In the discussion that follows it will be convenient to refer to the
cooperative equilibrium policies in Equatioi$) and (2) as percentages of the
respective state’s ideal levatvhich | will call «;, so thatc; = «;z.

The main difference between this model and one that produces a broader-
deeper trade-off is that states are allowed to set different paliEiggations(1)
and(2) illustrate how states’ policies will diffeiStates that have less cooperative
policies(for example more pollution in the noncooperative equilibrium will also
have less cooperative policies in the equilibrium tre@tere are two effects that
produce this resulfFirst, each state’s cooperative policy is some percentage of its
noncooperative policy;, so that states with highs will also have higher treaty-
mandated policiesSecond states with higher noncooperative policies will have
larger As, and thus these states will also reduce by smaller percentagissthe
multiplier on statg's relevant constraint and will be larger the more binding the
constraint is States inP with largezs will have largems because their participa-
tion constraints are more bindinghe reason for this is that these states receive
relatively higher utility from the status quo so they have to be given a better deal
(for example allowed to pollute more than other statée get them to sign the
agreementStates with lowz;s, by contrastreceive lower utility from the nonco-
operative status quo and therefore their participation constraints are less binding
These states are willing to accept less lucrative deadd so the proposer offers
them less in equilibriumStates inC with large z;s will have more binding com-
pliance constraints for a similar reason—their utility from the status gunich is
the utility that they will receive when punishgei$ higher Punishment is not so
harmful for them so they must be given higher utility from cooperation to induce
them to complyThe proposer accomplishes this by reducing their policy by. less

A numerical example will help illustrate these effedtragine a five-state multi-
lateral in which each state’s ideal level for its own policy is 1 and for the other
states’ policies is Othe states’ common discount rate i98® andr; = 0.2 for all

18 I show in the Appendix that the proposer’s participation and compliance constraints do not bind
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states State 1 is the propose8olving for the equilibrium policies shows that all
nonproposers are in group(the compliance constraint does not bind but the par-
ticipation constraint dogsand theA;s are approximately.b14. Plugging these
multipliers into(1) and(2) reveals that the equilibrium policy for the proposer is
approximately 0486 and for the nonproposers 8. Incidentally this example
shows the substantial benefits of being proposer in this model

Now suppose instead that state 5’s ideal level for its own policy was not 1 but
2, and all other parameters were kept the salméhis case state 5 is still iR but
As increases t0.B02 andA, = A3 = A, falls to 0214 The states’ policies in this
case would be 814 for state 11.34 for state 5and Q11 for the other states
State 5 would only have to reduce its policy to about two-thirds of its noncooper-
ative level while state {the proposerwould have to reduce to 51 percent and the
other states would have to reduce to about eleven percent of their noncooperative
level,

Why the difference? In the first example all three states received the same level
of utility from the noncooperative status quamely—4. In the second example
states 1 through 4's utility from the noncooperative status queiswhile state
5's utility from the noncooperative status quo-igl. States 1 through 4 are disad-
vantaged by the status quo relative to state 5 in the second examplbaredore
they are willing to accept a worse cooperative deal than state Bdsreasing
marginal returns play a role as welh the second examplestate 5's policy is
farther away from state 1 through 4’s ideal level than state 1 through 4’s policies
are from state 5's ideal leveTherefore a small change in 5’s policy generates
large gains for 1 through.8Because state 1 through 4’s policies are already rela-
tively close to state 5’s ideal level for their policiezero, states 1 through 4 have
to change their policies by more to generate sufficient gains for state 5 to be will-
ing to sign the agreement

I now turn to the absence of a broader-deeper tradeRufiposition 1 shows
that the equilibrium treaty will include aN states| have not yet established the
absence of a broader-deeper trade-off in this motteldo so | must show that a
treaty with fewer tharN members would not be more cooperatigpecify lower
policies than a treaty that included more membeBgcause the equilibrium of
the model in this article is a treaty among all memberslpdnswering the ques-
tion of whether or not there is a broader-deeper trade-off necessitates comparing
the policies of two treaties at least one of which is not an equilibrium because it
does not include alh states Discussing out-of-equilibrium behavior opens a Pan-
dora’s box because there are an infinite number of such equilibnierefore to
discuss the broader-deeper trade-off in a theoretically meaningfylamayneeds
to put some additional structure on the discussion

As | understand jtthe claim that a broader-deeper trade-off exists is a counter-
factual claim about what the policies in a particular agreement would be if some-
how the membership of that treaty could be chandédre preciselythe claim
that there is a broader-deeper trade-af | understand ,itis that if some proper
subset ofN, which | will call M, could commit to excluding the states N\M
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from the agreementhe equilibrium policies from such an agreement would be
lower (more cooperativethan the equilibrium policies in the treaty with more
membersThis exogenous commitment devjeehile admittedly artificial is nec-
essary in this model becayses | mentionegwithout such a commitment device a
treaty among a proper subsetNfwill not occur For the purposes of this article

| assume that such a commitment device exBteposition 2which is presented

in the Appendix shows that in such a case the treaty ambhg not deeper than

a more inclusive treatyMore formally:

ai(M) = a;(M U {j}),i € M\{1},j € N\M )

wherea;(M) is statei’s cooperative policy from an agreement with some given
set of stated, cardinalitym < n, as a percentage of its ideal leyal.

Equation(3) simply states that the policies of the nonproposing states will not
be largern(less cooperativyeor a treaty with more member8dding an extra mem-
ber can only change a member’s policy by lowering®itn this sensgbroader
treaties exhibit at least as much cooperation as narrowet andscan actually be
deeperThis statement is proven in Proposition 2 in the Appendix

This result is perhaps best explained by thinking through the proposer’s incen-
tives Imagine the proposer has already determined its optimal proposal for an
agreement among the memberdwfand is deciding if it would prefer to propose
its optimal treaty among the members Mf U {j}, ] € N\M instead In other
words the proposer is deciding if it would prefer to make a proposal that includes
some extra statpin the agreementor the sake of argumerittake a look at the
effect of some small negative change on this additional state’s policies as a result
of it being added to the agreemeBuppose the additional state’s policy is reduced
from z; to something slightly less than thaind the policies of the states M\{1}
remain fixed at their levels from a treaty without the additional sttiat is a
treaty just among the members Mf). All of these policies will in fact change in
equilibrium—this is just for the sake of argumefiuch an agreement obviously
increases the utility of the states M, because it reduces the additional state’s
policy from z; to something less than that

The policies of the invited statgghat is M\{1}) in an agreement among the
members ofM had been chosen to give each of them just enough utility to get
them to sign that agreemefiinless they needed more to keep them compliant
with it). The proposer has no incentive to give them any more than that amount
because doing so only offers them more utility than necessary and the proposer
less utility than possibleNow with the reduction in the added state’s policy these

19. Note that Proposition 2 says nothing about the effect of adding more members on the propos-
er's policy The proposer’s policy will typically be higher from a more inclusive treaty than a less
inclusive one but it will not be so much higher as to completely offset the lower policies of the non-
proposersin no case would the proposer’s policy be higher tzan
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states are in fact receiving more utility than necessary to sign the treaty and remain
compliant with it and so adding the extra state provides the proposer an opportu-
nity to increase its own utility while keeping the invited states’ utility at the level
necessary for them to sign the agreement and remain compliant

The proposer can do this in one of three wals increase its policy toward its
ideal leve] z;, (2) reduce the policies of the invited statéd\{1}) toward the
proposer’s ideal level for therfzerg or (3) some combination ofl) and (2).
Consider option(1) first. If the proposer increases its policy toward its ideal level
it will increase its utility and decrease the utility of the invited statesall that
their ideal level for the proposer’s policy i9.0rhe proposer can do this up to the
point that the invited states are indifferent between accepting the agreement and
rejecting it (unless they need greater utility to remain compliant with the agree-
mend, but there is only this “first order” effect on the proposer’s utility

Compare this to optio2) where the proposer reduces the invited state’s poli-
cies toward zerolt is immediately apparent that this is a more fruitful approach
There are more states whose policies the proposer can change in this ¢ption
option (1) the proposer was only able to change one state’s pdlisyown),
while in option (2) the proposer can change — 1 states policiegthat is the
number of states iM besides itself. But there is also a second-order effect in
adopting option(2). Consider the effect of reducing the policy of state=2M.
The proposer can reduce 2's policy to the point at which state 2 is indifferent
between accepting the agreement and rejecfduing so increases the utility of
all states inM\{2}—the proposer as well as the other invited staBasilarly reduc-
ing state 3’s policies in this way increases the proposer’s utility and that of all the
other states itM. The proposer can reduce the policies of every membét dfL}
in this way and in the process generate second-order increases in utility for the
other members d¥l. What will the proposer do with these second-order increases
in the invited states’ utility? The same logic appliss the proposer will do the
same thing—reduce their policies even further to generate even more Aydans-
ing option (2) creates a second round of utility increases for each state—utility
increases that the proposer can exploit by reducing the invited states’ policies even
further For this reason the reductions in the invited states’ policies will be greater
in option (2) than the increase in state 1's policy could be in optibn In short
option (2) allows the proposer to move more policies toward its ideal paind it
allows the proposer to change each of those policies by a larger anttueritu-
ally, howevey the effects of decreasing marginal gains from this approach will set
in and the proposer will want to use some of the added gains in cooperation to
increase its own policyThus the proposer will adopt optidi3).2°

20. Once again this discussion applies to states whose compliance or participation constraints bind
States for whom neither constraint binds in a treaty Wittwill also have nonbinding constraints in a
treaty withM U {j}. The treaty-mandated policies of these states are zero in a treatyvmathd zero
in a treaty withM U {j}, because their policy cannot go below zero


https://doi.org/10.1017/S0020818304583029

https://doi.org/10.1017/50020818304583029 Published online by Cambridge University Press

Broader-Deeper Tradeoff473

TABLE 1. Numerical example

M Az As C1 C Cs U; U, Us > X

ieEN

1lthrough5 0.214 1302 0514 Q11 134 —-206 -—-287 —0739 2182
1through4 0.717 — Q465 0333 20 —-4.62 —532 —-0549 3465

I now present some numerical examples to illustrate the features of this model
using an example | discussed previoudlye statesz; = 1, i €{1,...,4}, z5s = 2,
6 = 0.98 | compare the characteristics of two treaties in this world—one that
includes all five states and a second in which the state with the largest ideal level
is excludedState 1 is the proposer in both exampl&sveral features of the equi-
libria from these two treaties are summarized in Tahl@He first column indi-
cates the membership of the treaftyre second and third columns list the Kuhn-
Tucker multipliers for states 2 and 5 respectivé@llye equilibrium policies of states
1, 2, and 5 are indicated in the next three colurmasd the utility obtained from
the treaty by states, 2, and 5 are indicated in columns &, and 9 respectively
The Kuhn-Tucker multiplierspolicies and utilities of states 3 and 4 are identical
to those of state 2 in these two examplBse final column presents the total amount
of “pollution” (that is the total amount of the poligyn the world The first row
lists these results for the treaty among all five membassuming that; = 0.2.
The second row shows the result if the states with lower ideal legtdses 1
through 4 could somehow commit to excluding state 5 from their agreeniihg
S0 necessitates a changerjiwhich | assume is @5 for all four states

The results in Table 1 clearly indicate the absence of a broader-deeper trade-off
The cooperative policies of the nonproposing members are lalggs coopera-
tive) in the four-state treaty than they are in the five-state tretg proposer’s
policy is reduced somewhat in the four-state treaty but not sufficiently to offset
the increase in the policies of states 2 througBtéte 5's policy obviously remains
fixed at its ideal point of 2 in the four-member treaie last column shows that
the total amount of the pollution increases in the four-state treaty compared to the
one with all five statesln addition to the increased pollution of country the
total amount of pollution produced by countries 1 through 4 rises from ab84t O
to 1465

Table 1 also illustrates why it is necessary to make the assumption that there is
some exogenous mechanism that allows states 1 through 4 to commit to this four-
member treatyWithout such an assumptipstate 1 would never propose this treaty
because its utility is higher from the five-member tre&tyrthermoregeven if state 1
did propose the four-member treastates 2 through 4 would reject it because it
does not meet their participation constraifihe utility that they receive from the
five-member treaty—2.87, is the level that meets this constraifihe utility that
they receive from the four-member treaty is lower than that level so they would
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be better offin expectationrejecting such a proposal and taking the negotiations
to the next round

Finally notice that state 5 is actually better off by being excludedould pre-
fer to free ride Why then would it ever accept the treaty in equilibrium? This is
where the unanimity assumption comes linstate 5 rejects the treatyo treaty
will occur in that period and the negotiations will go to the next raundsuch a
case state 5 would not in fact receive the free-riding utility because states will
continue to set their policies at the noncooperative level while the bargaining con-
tinues Thus by rejecting the treaty state 5 does not get the free-ride Valstead
it only prolongs the negotiations

| have asserted that the identical-policy assumption is crucial to producing a
broader-deeper trade-offo illustrate the importance of this assumption | now
look at what would happen in this model if all states are required to set the same
cooperative policy levelc*. The equilibrium policy in that case would be

Zo+ D Mzt D Az

" keC keP (4)
C =
m+ (L+p(m—1) D Ac+m>D Ay
keC keP

Notice the difference between this cooperative policy and the ones described in
Equations(1) and(2). The policies in Equationél) and(2) are functions only of
each individual staté’s ideal level for its own policyz. The single cooperative
policy in Equation(4) by contrast is a weighted average af members’ ideal
levels It is easy to construct examples where there are no feasible agreements that
both restrict all members to identical policy levels and contain all membeks of
In such casesagreements can only be created if the states with the largest ideal
points are excludedrhe purpose of this article is to question the general appro-
priateness of that restriction

In summarythe key to the absence of a broader-deeper trade-off in the model
is allowing states to set their policies at different levéisagine a case of three
states—12, and 3—deciding to create a multilateral agreement to reduce pollu-
tion of a common body of watefwo of the statesl and 2 are quite committed
to this environmental projecbut state 3 is not at all committetf states 1 and 2
can come to an agreement with relatively low amounts of pollution between them
why should adding the third state in any way require them to increase their pollu-
tion from that level? Increasing theit’s and 2’ pollution in no way makes the
agreement more palatable to stateCh the contrarystate 3 wants to keep its
pollution levels highit does not want the other two states’ pollution levels to be
high. An agreement in which the two “environmentalist” states set relatively low
pollution limits and the third state sets a relatively high pollution ligttt still
lower than the pretreaty levemakes all three states better .ofthe broader-
deeper trade-off is an artifact of the often unspoken assumption that all members
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of a treaty must set their policy at the same lewel that a lower level of cooper-
ation for everyone is required to coax the more intransigent states into the agree-
ment But, this assumption is not applicable to many multilateral institutions and
as such should not always guide one’s prescriptions about the proper size of
multilaterals

Examples

One does not have to look hard to find examples of bargaining over multilaterals
where concerns about a broader-deeper trade-off simply did not sutfaege
already discussed the cases of the GAIRE Bretton Woods systerand the Mon-
treal ProtocaP! These treaties did not require their members to set their policies
at an identical level and they did not seem to exhibit a broader-deeper trade-off
One can compare these agreements to EU institutions that often seem to meet
the identical-policy assumption more closdfpr instancethe EU (then EQ has
set external trade policy as a unit since the late 19%&@sch required that some
states actually raise their tariffs on trade with states outside therigi€ed this
was the cause for some trade frictions between the United States and the EC as
some members of the EC raised tariffs on some produndtably frozen chicken
to comply with the Common External Tarif€ET). The United States argued that
as states raised their tariff rates on frozen chicken to comply with the ©EY
were violating their GATT commitmentsThe United States retaliatedtarting
“The Chicken War 22
European monetary union is another example where the identical-policy assump-
tion is appropriate because a single money supply is set for all states in the mon-
etary unionlssues of “broader versus deeper” did arise in the creation of monetary
union There were discussions of a “multi-speed” Europe in which “hard core”
states would proceed with monetary union while “soft core” states waitEdr-
thermore the stringent conditions placed on states’ macroeconomic polisies
of budget deficitinflation, and so on before they could join the union might be
interpreted as an attempt to exclude states that would have had overly inflationary
preferences on macroeconomic policy
| should addthough that even in the EU context the identical-policy assump-
tion and the broader-deeper trade-off that it induces is not universally appropriate
Interestingly cooperation has actually deepened in the EU even as its membership
has broadened?ahre offers one explanation for this phenometea presents a

21 One has to be cautious in interpreting the history of trade policy cooperation in terms of the
model presented herbecause trade policy cooperation is clearly a case where benefits are excludable
| expect the results to translate to excludable benefits treafib®ugh | have not actually modeled it

22. Conybeare 1987

23. These points have been raised in many writin§ee for example Eichengreen and Frieden
1994 and Alesina and Grilli 1994
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model of joint provision of a club goodEnlarging the membership increases the
number of states that can contribute to the cooperative provision of this thacd
“deepening” cooperation in the sense of greater provision.df it

In the context of the model in this artiglé might be possible to interpret the
move in the EU away from harmonization and in favor of mutual recognition in
some circumstances as an attempt to get around the broader-deeper trade-off that
the identical-policy approach inducds other words as the membership of the
EU has grown and become more diverse in terms of policy prefergtimemem-
bers have been forced to abandon their identical-policy approach in favor of flex-
ibility as a way of getting around the broader-deeper tradg2off

In summary the EU provides an example in whigii) the identical-policy
assumption is sometimes approprjd® there were concerns about “broader ver-
sus deepegtand (3) some potential members were effectively excluded as a result
of it. The point of this article is that these conditions are not univeiisdeed it
was fairly easy to come up with examples where these conditions were npt met
In other words the identical-policy assumption and the tension between broader
and deeper that it generates is not appropriate for the general class of multilateral
agreementdAs such the normative conclusion that those treaties should be exclu-
sive does not necessarily follow

Conclusion

The claim that there is a trade-off between broader and deeper in international
multilateral agreements flows from the assumption that the members of such agree-
ments must set their policy at identical level$is assumption is not appropriate
for many important multilateral agreemenh@cause states are allowed to set their
policies at different leveldn multilateral agreements where each state sets a dif-
ferent policy levelthe broader-deeper trade-off does not exist and the policy impli-
cation that membership in such agreements should be exclusive to a “hard core”
of committed cooperators does not follohhe model in this article explains the
historical patterns of the creation of some important multilateral agreements bet-
ter than the “narrower and deeper is better” model dbegarticular it explains
why the United States was interested in making the GATT and the Bretton Woods
system as expansive as possilitexplains the same pattern in negotiations over
more recent multilateral agreements such as the Montreal and Kyoto Protibcols
also explains why those agreements included at least attempted to include
states that did not appear to be particularly committed to the principles of liberal
world trade stable exchange ratesnvironmentalismand so on

The model also generates several interesting empirical implicaff@nsnstance
agreements that require members to adhere to a single cooperative policy are more

24. Pahre 1995
25. | am indebted to Lisa Martin for these points
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likely to exhibit a broader-deeper trade-off ankerefore should be more exclu-
sive than agreements that allow greater flexibility in states’ cooperative policies
There are many avenues for future theoretical work as. @ele of the more prom-
inent areas to research would be explaining why some treaties require an identical
policy and some do notooking at different types of cooperation problems may
provide one answein this model the purpose of cooperation is to limit policies
with negative externalitiedut for some types of agreements arriving at a single
policy on which the members will coordinate is the whole poirttis would be
the case if there were some kind of network externalities associated with the pol-
icy. A second explanation may be that some subset of states may find that if they
first unify their policymaking process they will have greater bargaining leverage
in a larger bargaining game with the rest of the woilthiis may be part of the
reason why Europe decided to unify its trade and monetary policy

Obviously there is still much work to be done in understanding bargaining over
multilateral agreement$ make no claims about the generality of the game form
presented in this articléndeed it would be impossible to do so because so little is
known about the “general” case of bargaining over multilateral agreemeots
this reasonempirical work on how past agreements were negotiated will be very
useful Beyond the few most famous agreemetttgre is not a great deal of avail-
able data on which states proposed agreeméis long bargaining over them
took, and so onGathering such data will be time consuming but very important

| hope to accomplish three goals with publication at this sté&gest, | would
like to convince those who research the creation of multilateral treaties that mod-
eling is not so difficult as to be avoided altogetteerd | offer a simple model as a
starting point Second! would like to call into question the appropriateness of the
identical-policy assumption for many important multilateral agreeméisully, |
would like to caution that the policy recommendations that follow from that assump-
tion, namely excluding states that would generate substantial cooperative gains
are questionable

Appendix: Formal Presentation of the Model

The game form is described in the main tekhere areN relevant statescardinality n.
Each of these states receives utility from its own and other states’ policies according to the
following quadratic loss functian

U=-(x-2)- > % (A1)

JENVi}

Equation(Al) implies that states have a dominant strategy to set their polizyvelhen
they are not members of an agreeméther choices of utility function might imply that
states increase their policies when other states reduce.thkage chosen the utility func-
tion in equation Al because it is reasonable and simplifies the model
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Call the set of members of the agreembhtcardinalitym = n. X = X, X2 All of
the states have a common discount rét€The proposer wants to ensure that the other
states accept its proposal and comply with the resulting agree@entpliance requires

—(1+8+ - +5P)<(ci -z)2+ > c1~2+x>

jem

=D = X—(8+ - +5P)<2 zj2+x>

jieEM JEM
for all i €& M, which simplifies to

—(c=z)?+p > (ZF-c)=0 (A2)

jeM\{i}

wherep = (8 + ... +6P)/(L+ 6 + ... + 8P) andp is the number of punishment periods
As in other models of international cooperatidithe “shadow of the future” is not long
enough there will not be sufficient gains from cooperation to ensure the compliance of the
members of the agreemei this model the shadow of the future is capturedghwhich
is a combination of the discount rate and the number of punishment pépaatss like the
usual discount rate (p) < p(p + 1) and lim,_,, p = 6). | assume thap is not “too low”
by this criterion throughout the article
Notice that as long as there is some bilateral treaty with some §tatgh which the
proposer will complythe proposer will always comply with a multilateral treaty that con-
tains statg and maximizes the proposer’s utilitfjo see whynotice that proposer will
comply with a bilateral treaty with stafef the following is true

(1+8+---+5p)<(ci—zi)2+cﬁ+ > zE)
KENVi, j}

=c?+ z£+(8+...+5p)<zj2+ > zﬁ)

keNVi, j} kENVi, j}

The worst-case scenario for the proposer is that it could add anothekgtatais agree-
ment with cooperative policies = z, and not change its policies or those of sfatBoing
so will not lower the proposer’s utilityThus the proposal that includes stateand maxi-
mizes the proposer’s utility cannot lower that utility and therefore adding somelstate
the treaty will either not alter the above inequality relation or will strengthe®mivi-
ously if no such bilateral treaty with some st@texists then there is no possibility of any
treaty Therefore for the remainder of the Appendikwill assume that such a treaty exists
which, by the argument aboyémplies that the proposer will comply with the treaty it
proposes

To ensure participation proposemust offer the nonproposing stat@er period utility
V;i such that

5<r,-vv, e rkvjk>
Vi _ Q " keNVi,j} (AS)
) 1-s
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whereQ; is statej’s per period utility from the noncooperative equilibriuiy is the per
period utility that stat¢ would receive from the equilibrium agreement when it is proposer
andr; is statej’s probability of being chosen proposer

There is an equation likeA3) for each state indexed lbyin Equation(A3). These equa-
tions form a system that can be solved recursively to yield the level of utility that will meet
statej’s participation constraint solely as a function of the, 5, Q;, andW. | call this
valueV;". The importance o¥/* is that unlikeV; it does not depend on the identity of the
proposer but only on the parameters mentioned abeweghermoreV,* is clearly less than
W because it is a weighted averageWjfandQ;, which is less thaiy.

Statej’s per period utility fromi’s proposed agreement must be at least equa]“td j
is to accept the agreemei other words

—(G—2z)>— X -X-V*=0 (A4)

kEM\{j}

BecauseV;* < W, the proposer’s own participation constraint will not hiridbtice also
that the proposer will want to ensure that all states’ participation constraints are met because
if they are not states will reject the proposal and the bargaining will continue to the next
period giving the proposer expected utiliy* < W.

If 6 and/or r; is small V;* may be insufficient to keep stajecompliant in which case
the proposer will have to choose policies that satisfy gtateompliance constraint as defined
in Equation(A2). More formally the proposer must choose policies for sjatech that

<zj—cj>2smin{p > @RV - Y cE—X}

keEM\(j} keEM\(j}

C is the set of states for which the compliance constraint hiaddP is the set of states
for which the participation constraint bindEhe proposer will choose a proposal so as to
maximize its utility subject to the compliance and participation constrairtiat is the
chosen proposer will propose the agreement that maximizes

L=--2°- 3 cf—EAj(mj—zj)Z—p > (z&—c&))

jeM\{i} jec keM\{j}

—ZA,—((cj—zj)2+ > c§+x+vj*> (A5)
jep keM\{j}

The As in Equation(A5) are Kuhn-Tucker multipliers on the constraints in Equatioh®)
and(A4).

Maximizing this equation with respect to eaghandc; and solving forc; andg; yields
the policies mentioned in Equatiois) and(2) in the main textComplementary slackness
from the Kuhn-Tucker conditions requires

/\i<(Ci -z)2-p X (z,-zfcj2)> =0

jeEM\(i}
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foralli € C, and

/\i<(Ci -z)?+ > cj2+x+vi*> =0.
JEM\{i}

for all i € P. This implies that if constraints do not bind on stftg; is zera Equations(1)
and(2) in turn imply that statg’s cooperative policy will be zero in that case

For the remainder of this Appendix and without loss of generdlityill index the pro-
poser as state.1

Proof of Proposition 1
The equilibrium to the game described above has the following features

1. Equation(A5) has a unigue maximum

2. The proposer’s cooperative policy will be

zZ

1
c, = (A6)
Yl p IS A+ 3

jec jep
and the cooperative policy of the other stajtes M will be:
ok (A7)

C =
it S AT D A

keC\{j} keP\{j}

3. Bargaining will end in the first period
4. The agreement will include all states i

5. All members will comply with the agreement
| prove the proposition part by part

1. DefineE as the set of all pointéxy, Xa,...,Xy) suchthatO=x;, =z Oi € M.
E is a compact subset &™. The constraints define a closed subseEQE*, such
that all the constraints are satisfied a@atlis nonempty(the constraints are satisfied
at the Nash equilibriugnfor example. Thus a maximum exist$-urthermore
because EquatiofA5) is monotonically increasing in; and monotonically decreas-
ing in g, j € M\{i} that maximum is unique

2. Equations(A6) and (A7) are derived from the first-order conditions for a maximum
to Equation(A5).

3. The proposer chooses the policies of stateB to ensure their participatiohe
compliance constraints of states@are more binding than their participation con-
straints Since the former constraints are mitte latter will be met as well
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4. Part(3) has already shown that all invited states will accept their invitatibos-
thermore the proposer has a weakly dominant strategy to invite all statds in
because the proposer can always propose a cooperative potcy and be no
worse off than if it did not invite statg

5. The policies of states i€ are chosen to ensure their complianEer states irP
their participation constraints are more binding than their compliance constraint
The former constraints are métsuring the compliance of these statds shown
above the proposer will always comply with the equilibrium treaty it proposes

Proof of Proposition 2

To recap Proposition:2

wherecq; (M) refers to stateé’s cooperative policy in an agreement with some given set of
statesM as a percentage of stats ideal level for its policy z;.

It is only necessary to discuss the case whgiM U {j}) > 0, because if this condition
does not hold the proposition is immediate becamg®) = 0.

The proof is by contradictiarSupposgcontrary to Proposition,2hatJa; (M) < «;(M U
{j}), for somei € M\{1}, j € N\M.

| proceed in three step3he first of these steps will prove that if one of thes, i €
M\{1} increases with the inclusion of stgte& N\M, all sucha;s da The second step will
establish thatif the proposition is falsgthe proposer’s policy will be reduced as a result of
adding the additional membérhe third step will establish the contradiction that completes
the proof

Stepl If ¢;(M) < (M U{j}), for somei € M\{1}, thene;(M) < (M U {j}) for
alli € M\{1}.

Because | am only discussing the case whe@ U {j}) > 0, one can ignore cases
wherea;(M) = 0. Whena; (M) > 0, the claim is true because the complementary slack-
ness condition for states i@ requires

<1—ai>2zs—p<1—af>zf—p< D (1—a§)2ﬁ>
heM\{i, k}

=(1-a)?22—p(1—a?)z?— p( 2 1- aﬁ)zﬁ) =0
heM\{i, k}

for any two states andk in C with nonzero cooperative policieRearranging reveals that

1-a)?+p(l—ap) _ Z_E

1-a)?+pl—ap) 7 (A8
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The right side of EquatiofA8) is a constantwhich means that any change an must be
matched by a proportional changedq in the same directiamA similar calculation using
the complimentary slackness conditions for stateB shows that their policies must also
move in the same direction

Step 2 Show that ife; (M) < o;(M U {j}), thena;(M) = a;(M U {j})
It follows from the first-order conditions that

)\i(Zi—Xi)=<l+p > ot X /\k)xi (A9)

keC\i} kEP\i}
Combining theAs on the right side and solving far; yields

Ai

— = A (A10)
1+ pAc+ Ap

Where/\c =3\ ieC, Ap = 3 A iepP andAi is either[ai /(1 - )]/{1 + p[ai /(1 -
a)ltifi € Corla; /(1 — a)]/{1+ [ai/(1— «;)]} if i € P. Note thatA, is strictly increas-
ing in ;. Summing the left and right side of EquatioA10) over alli € N produces the
following relations

Ac
= A=A
1+ pAp iezc I ©

A
T T - 2AA
1+pAc+Ap icp

Ac+ Ap
T+ A A 2 A = Acp
1+ pAc+Ap  iccup

Returning to the earlier discussidfone of theA;s on the right side increases with the
addition of the extra memhgy, all the A;s da Becausgby assumptiona; (M) < «;(M U
{j}), it must be true tha®,(M) < A;((M U {j}), i € {C, P, CP}. This fact in turn implies
Ac(M) < Ac(M U {j}) andAp(M) < Ap(M U {j}). To see this note thatc and Ap
cannot both decrease with the addition of another steteause if they did it would imply

a decrease i\cp. Furthermore Ac cannot decrease as a result of adding another state

because if it did while\p increasedor did not changg it would imply a decrease iAc. A
similar argument shows thatp cannot decrease whiléc increasegor does not change
Thus | have shown thatc(M) < Ac(M U {j}) andAp(M) < Ap(M U {j}).

Recall from the first order conditions that

1
M) = T M)+ An(M) (AL)
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and

o 1
MUY = T MO D + AsM U] e

Using EquationgA11) and (A12), the fact thatAc(M) < Ac(M U {j}) andAp(M) <
Ap(M U {j}) implies thata;(M) > a1(M U {j}).

Step 3 In this final step | establish a contradictiobhe discussion in Step 2 has indi-
cated that if it is true tha&; (M) < «;(M U {|}), then the effect of adding another stais

to decrease the policy of stateBy assumptionthis is the agreement that state 1 proposes
in equilibrium (that is the agreement that maximizes state 1's utjli@all this agreement
®(M U {j}), and call®(M) the equilibrium agreement withl. Consider instead an agree-
ment among the members Bf U {j} in which the policies of the states M\{1} are kept

at the levels for the equilibrium treaty witkl, while the policies of state 1 and the extra
state j, are kept at their levels for an equilibrium treaty among the membeks of {j}.
Call this agreemen. If states 1 and the extra stajewill comply with ®(M U {j}), they
will surely comply withQ because their policies are the same as thos®(M U {j}) and
ai(M) < a;(MU{j}), i € M\{1}. If the states ifM\{1} will comply with @(M), they will
surely comply withQ) because their policies are the same as those(M) and a;(M U
{iP) < a1(M), and;(M U {jHh< 1. Q offers state 1 unambiguously greater utility than
agreemen® (M U {j}) does but®(M U {j}) supposedly maximized the proposer’s util-
ity. This contradiction completes the proof
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